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(54) Benzimidazole derivatives, their preparation and their therapeutic use 

(57) Compounds of formula (I): 



X— (CH2)m-Y 




(I) 



[in which: X represents an optionally substituted benzimidazole group; Y represents an oxygen or sulphur atom; Z 
represents a 2,4-dioxothiazoiidin-5-ylidenylmethyl. 2.4-dioxothia2olldin-5-ylmethyl, 2,4<lioxooxazoIidln-5-ylmethyl. 
3,5-dioxooxadiazolidin-2-ylmethyl or N -hydroxy ureidomethy I group: R represents hydrogen, alkyi, alkoxy, halogen, hy- 
droxy, nitro, amino or aralkyi; and mis an Integer from 1 to 5]; have valuable activity for the treatment and/or prophylaxis 
of a variety of disorders, including one or more of: hyperlipemia, hyperglycemia, obesity, impaired glucose tolerance 
(IGT), insulin resistance and diabetic compllcatk)ns. 
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Description 

''T^ ?* "ventlon relates to a series of benzimidazole compounds having hypoglycaemic, antiKJiabetlc. anti- 
cataract and 5-lipoxygenase inhibitory activities, the ability to inhibit th formation of lipid peroxide and related activities 
as described in more detail hereafter, and provides processes for their preparation and methods and compositions for 

lii6ir US6. 

Insulin and sulphonylurea compounds, including tolbutamide and glipizide, have been used for the treatment of 
diabetes mellitus and hyperglycaemia. More recently, it has been discovered that compounds which, like those of the 
presem mention, contain. JnteraHa. athiazolidinedione. oxazolidinedione or related group attached, via a methylene 
or methylene group, to a benzene ring have this type of activity, and have been proposed for the treatment of non- 
insulin-dependent diabetes mellitus. "«"ieni oi non 

(1 ) Many thiazolidine derivatives have been reported to have hypoglycaemic activity, for example those described 
a«n"^T,ro^of^^ Publication No. 008203; European Patent Publication No. 139421; Chem. Pharm. Bull. 30. 
3580-3600 (1 982) by Y. Kawamatsu etaj.; and in European Patent Publication No. 0441605. ~ 

If ^^H"^ containing heterocyclic ring groups are disclosed in. for example: European Patent Publication 
No. 20S420; European Patent Publication No. 528734; WO 92/07850A: WO 92/07839A; European Patent Publi- 
cation No. 177353; European Patent Publication No. 306228; and European Patent Publication No. 358214. 

Hwn q''^'"^'^'*'*^'°"* compounds having hypoglycaemic activity are disclosed in. for example: WO 91/071 07A; 

(4) In addition, compounds containing an N-hydroxyureido group or a 3.5-diQxooxadiazolidin.2-ylmethylphenvl 
group and having this type of activity are disclosed in WO 92/03425A. 

However, these compounds have a number of disadvantages, for example, their activity is inadequate or there 

are problems with their safety. Stronger and safer preventive and/ortherapeutic agents for these diseases are therefore 
desired in practice. 

The relationship between thiazolidine derivatives and various diseases is described in the following literature- 
The effect of thiazolidine compounds on hyperglycaemia has been reported in Diabetes 32(9), 804-810 (1983V 
Diabetes SniU, 1549-1558 (1988); Prog. Clin. Biol. Res. 265. 177-192 (1988); Metabolism 3^. 276-280 1988 ' 
JuTg'S ^''^^ ^•^"«"""*«"°^«=^'""9i2I2PU}. 156-162 (1990);-i;^Arzneimiltelforsc- 

The effect of thiazolidine compounds on hyperlipidaemia has been reported in Diabetes 40(12). 1669-1674 (1991 V 
Am. J. Physiol. 267(1 Ptl), E95-E101 (1994); and Diabetes 43(10) . 1203-1210 (1994) o/*tiaai,. 
The effect of thiazolidine compounds on impaired glucose tolerance and insulin resistance has been reported in 

fiQoT T^,^^!:^' '^^■"'^^ <'^^>' "Metabolism 401101. 1025-1230 (1991); Diabetes 43121,^-211 

(1994); and N. Engl. J. Med. 331(18) . 1226-1227 (1994). — ^ ^^^n 

The effect of thiazolidine compounds on hypertension has been reported in Metabolism 42(1). 75-80 (1993)- Am 
J. Physiol. 265 (4 Pt 2), R726-R732 (1993); and Diabetes 43(2). 204-211 n994) 

The effect of thiazolidine compounds on cachexia has been reported in Endocrinology 1 35(5) 2279-2282 f 1 994)- 
and Endocrinology 136(4) . 1474-1481 <i99.q) • ^ 

4S 38. Sra^^^ber'oSr'"^ conipounds on nephropathy has been reported in the Journal of Japan Diabetes Society 

2) R?26 R7^P nlQ^°"''H u'°T""''^ °" ^"^'^ "^'^^^^ '^P'^^ J- Physiol. 265(4 Pt 
2), R726-R732 (1993); and Hypertension 24(2) . 170-175 (1994) 

R726-R732 0993)''"^°"*^'"* compounds on arteriosclerosis has been reported in Am. J. Physiol. 265(4 Pt 2) . 

r«Jt1^'!r"K^- '^^^ "^^ '^'^^^^ occurrence has recently been reported in normal persons who have insulin 
resistance 'f'f'^"''* accompanied by impaired glucose tolerance [in other words, insulin resistant non-IGT (NGT)] 
mil if ^ , ^,^^^,^2108}. 1226-1227 (1994). This tact suggests that an agent which can improve insulin resistance 
may be useful for the prevention of such diabetic occurrence in normal persons 

We have now discovered that the inclusion in such compounds of certain specific bicyclic nitrbgen-containing ring 
systems results in compounds of much improved activity. 

In accordance with the present invention, we have discovered a series of new chemical compounds which contain 
ft^„!. T f /'."^ '"^^ thiazolidine and oxazolidine derivatives or as ringopened deriv- 

atives thereof, at least some of which may be useful for the treatment and/or prophylaxis of a varietyof disorders 
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including one or more of: hyperlipaamia. hyp rglycaemia. obesity, impaired glucose tolerance (IGT). insulin resistance 
and diabetic complications, in mammals, including human beings. 
Thus, the pres nt invention provides compounds of formula (I) : 



R 




in which: 

X represents a benzimidazole group which is unsubstituted or is substituted by at least one of substituents oe, 
defined below; 

Y represents an oxygen atom or a sulphur atom; 

Z represents a group of formula (i), (ii), (iii), (iv) or (v) : 




R represents: 

a hydrogen atom; 

an alky! group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
a halogen atom; 
a hydroxy group; 
a nttro group; 

a group of formula -NR^R**, 

in which and R** are the same or different and each represents a hydrogen atom, an alkyi group having 
from 1 to 8 carbon atoms, an aralkyi group in which an alky! group having from 1 to 5 carbon atoms is substituted 
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^Ll^T^^''^''' ^T* ^^'''"9 ^ ''^ « carbocyclic aryl group having from 6 to 10 

a^a^hat^^^^^ "'f ' ^""1^^°"^ "^"^ ^ ^ aryl^alJhatS: acyl group'n ^^ilJ 

Sa^jrrS^ 6 S ?o "'r^''"? 2 to 6 carbon atoms fs substituted by at least one carb<xyclic aryl group 
5 «nT^.lT 1^*^" ^^^'^^ ^ 9^°"P »^^^'"9 from 7 to 11 carbon atoms- or 

n?o^n^^ . ^^^^ ^^^'"9 ^'^'^ ' ^ *^rtK3n atoms is substituted by a ca'rbocyclic aryl 

group having from 6 to 1 0 carbon atoms; and »^iu«-yciic aryi 

m represents an integer from 1 to 5; 

10 said substituents a are selected from: 

an alkyi group having from 1 to 4 carbon atoms; 

an alkoxy group having from 1 to 4 carbon atoms; 

a benzyloxy group; 

a halogen atom; 

a hydroxy group; 

an acetoxy group; 

a phenylthio group; 

an alkylthio group having from 1 to 4 carbon atoms; 
^ a trifluoromethyl group; 

a nitro group; 

a group of formula -NR^Rb. jn which Ra and are as defined above- 

a carbocyclic aryl group having from 6 to 10 carbon atoms which is unsubstituted or is substituted by at least one 

' tos ca'b^n aimr^^^ 

subs S jLt 9^°"P has from 6 to 10 carbon atoms and which is unsubstituted or is 

substituted by at least one of substituents ^. defined below; 

^L^n tf ''"T P ^'""^ "^^^'"9 ''""^ ' ^ ^'om^' a«koxy groups having from 1 to 4 

and salts thereof. 

ri«hir* ^''^"'^^ ^ pharmaceutical composition for the treatment or prophylaxis of insulin resistance 

tTooW^'S^^'^. arteriosclerosis, cataracts, hyperlipaemia. obesity. impaire/g.Lose tolerance h^pS 
• ,h!?o^^^ K ^ syndrome, gestational diabetes mellitus or insulin resistant non^GT cataracts and compNcaJons 

L^ce^abts^ro':^?"^^^^ 

^^Tm^ ^"""^ '^'"P^""^ '''^'^ ''"^ compounds of formula (I), defined above! 

m«nT.^ I""^"!'" " s«ll further provides the use of compounds of formula (I), defined above, and salts thereof for the 
manufacture of a med.cament for the treatment or prophylaxis of insulin resistance, diabetes, hyperg JcaemS arter^ 
o«:le OS.S, hyperhpaemia. obesity, impaired glucose tolerance, hypertension, polycystic ovanr sLS^eTestet^^al 
drabetes mellrtus or insulin resistant non-IGT. cataracts and complications th;reof ^V^'^^- gestatwnal 

nr i,n^^ '""^ h'°" '"'^'''^^ ^ Phamiaceutical composition for the inhibition of aldose reductase 5-lipoxyqenase 

wiadmixture with a phamiaceutically acceptable carrier or diluent, in which said active compound is selected from 
compounds of formula (I), defined above, and salts thereof compouna is selected from 

m«„!H!.iT"!'°" ^'il' "'""""^^ ""^ "^^ °' compounds of fomiula (I), defined above, and salts thereof for the 

manu^actureofamedicamentforthoinhlbitio^ 

^T'^^^"^ an unsubstituted benzimidazole group, this may be. for example, a 1 -benzimidazolyl 2-ben- 
zimidazolyl 4-benz.m.dazolyl, 5-benzimidazolyl. S-benzimidazolyl or 7-benzimidazolyl group ^ 
subsruentL d'^nV,.'^^ a substituted benzimWazole group, In which case, the subs.itutent is one or more of 

u^ lTtfl °' ^"''^'"'^ble positions, i.e. 5. Hence, the possible number of substituents"? 

^JJl More preferably, in the case of those compounds intended for the treatment or prophJiScfs ^hype^l^ 

intended for me inhibition of lipid peroxide, we most prefer those compouncte having five substituenS 
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Where any of R, substituent a and/or substituent p represents an alkyi group, this may be a straight or branched 
chain alkyI group having from 1 to 4 carbon atoms. Examples of such alkyI groups include the methyl, ethyl, propyl, 
isopropyl. butyl, isobutyl, sec-butyl and t-butyl groups, of which we prefer the methyl group. 

Where any of R, substituent a and/or substituent p represents an alkoxy group, this may be a straight or branched 
chain alkoxy group having from 1 to 4 carbon atoms. Examples of the such alkoxy groups include the methoxy. ethoxy, 
propoxy. isopropoxy, butoxy, isobutoxy. sec-butoxy and t-butoxy groups, of which we prefer the methoxy group. 

Where any of R. substituent a and/or substituent P represents a halogen atom, this may be, for example, a bromine, 
chlorine or fluorine atom, of which the fluorine atom is preferred. 

Where any of R, substituent a, R« and/or R*> represents an aralkyi group, this may be as defined above, i.e. it is 
an alkyI group having from 1 to 5 carbon atoms which is substituted by at least one carbocycltc aryl group having from 
6 to 10 ring carbon atoms. In the case of R. Ra and R^. the aryl group is preferably not substituted. In the case of 
substituents a. the group may be substituted or unsubstttuted, although it is preferably unsubstituted. Although there 
may be from 1 to 3 aryl groups as substituents on the alkyI part, there is preferably only one such aryl group. The total 
number of carbon atoms in the alkyI part and the carbocyclic ring of the aryl part is preferably from 7 to 11 . The alkyl 
part of the aralkyi group may be a straight or branched chain alkyl group having from 1 to 5 carbon atoms. Examples 
of such unsubstituted aralkyi groups include the benzyl, 2-phenylethyl. 1 -phenylethyl, 3-phenylpropyl, 2-phenylpropyl. 
1 -phenylpropyl, 4-phenylbutyl. 1 -phenylbutyl, 5-phenylpentyl. 1 -naphthylmethyl and 2-naphthylmethyl groups, of which 
the benzyl group is preferred. 

Where any of R, substituent a and/or substituent P represents a group of formula -NRaR^ this is an amino group 
which is unsubstituted or may optionally be substituted by any of the groups defined for R^ and R*> other than a hydrogen 
atom. Examples of such groups include: 

(1) Alkyl groups which may be straight or branched chain groups having from 1 to 8 carbon atoms, for example 
the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl. 1 -methylbutyl. 1-ethylpropyl, 2-meth- 
ylbutyl. 3-methylbutyl. 1,1-dimethylpropyl, 1,2-dimethylpropyl, 2, 2-dim ethyl propyl, hexyl. 1-methylpentyl, 1-ethyl- 
butyl, 2-methylpentyl, 3-methylpentyl. 4-methylpentyl, 1,1-dlmethylbutyl, 1 .2-dimethylbutyl, 1,3-dimethylbutyl. 
2,2-dimethyIbutyl. 2.3-dimethylbutyl, 3,3-dimethylbutyl, 1 .1 .2-trimethyIpropyl. 1 .2,2-trimethylpropyl, heptyl, 
1-methylhexyl, 1 -ethylpentyl. 1-propylbutyl, 3.3-dimethylpentyl, octyl, 1-methylheptyl, 2-ethylhexyl and 1,1,3. 3-te- 
tramethylbutyl groups, of which we prefer those straight or branched chain alkyl groups having from 1 to 6 carbon 
atoms, and most prefer those straight or branched chain alkyl groups having from 1 to 4 carbon atoms, particularly 
the methyl and ethyl groups. 

(2) Aralkyi groups preferably having a total of from 7 to 11 carbon atoms in the alkyl group and the aromatic 
carbocyclic ring, which may be as defined and es^emplified above in relation to substituents a. 

(3) Aryl groups having from 6 to 10 carbon atoms, and preferably 6 or 10 carbon atoms, in an aromatic carbocyclic 
ring. Such a group may be substituted or unsubstituted and, if substituted, is preferably substituted by one or more 
of substituents p, defined above and exemplified below. It is, however, preferably unsubstituted. Examples of such 
aryl groups include the phenyl, 1 -naphthyl and 2-naphthyl groups. 

(4) Aliphatic acyl groups which may be straight or branched chain groups having from 1 to 11 carbon atoms, for 
example, the formyl, acetyl, propionyl, butyryl, isobutyryl. pivaloyi, valeryl. isovaleryl, hexanoyl, heptanoyi, oc- 
tanoyl. nonanoyl. decanoyi and undecanoyi groups, of which we prefer the formyl, acetyl, propionyl. butyryl, iso- 
butyryl, pivaloyi, valeryl and hexanoyl groups. 

(5) Aryl-aliphatic acyl groups in which an aliphatic acyl group having from 2 to 6 carbon atoms is substituted by at 
least one carbocyclic aryl group having from 6 to 1 0 carbon atoms. The aryl group may be as defined and exem- 
plified in (3) above. There may be from 1 to 3 such aryl substituents, preferably one. Examples of such aryl-aliphatic 
acyl groups include the phenylacetyl, 3-phenylpropiony!. 4-phenylbutyryl. 5-phenylpentanoyl, 6-phenylhexanoyl. 
a-methylphenylacetyl and cca-dimethylphenylacetyl groups, of which the phenylacetyl group is preferred. 

(6) Aromatic acyl groups having from 7 to 11 carbon atoms, in which the aromatic part is a carbocyclic aryl group 
which may be as defined and exemplified in (3) above, for example, the benzoyl. 1-naphthoyl and 2-naphthoyl 
groups, of which the benzoyl group is preferred. 

The groups R« and R** may be the same or different. If they are the same and both represent hydrogen atoms, the 
group is a simple unsubstituted amino group. Alternatively, one may be a hydrogen atom and the other may be one of 
the other groups defined and exemplified above, or one may be one of the groups other than hydrogen defined and 
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orreJ'ISi beThl^^r "1^°*"' °* ^^^P* ^^^^ ^^y**^" ^ exemplified above, 

g nerai, we prefer that both should b hydrogen atoms or that one should be a hydrogen atom and the other should 
b oneofth other groups d fined and exemplified above yarogen aiom ana tne other should 

amln^^uJs'Kcrdr " ^ """^'^ ^ ^'^'^ «-"P'- °' 

iro^'tor eZL« ^ i"?'* '«P^«^"ts ^ hydrogen atom and represents an alkyi 

Smfno ?h ? ? '"^•hylammo. ethylamino, propylamino. isopropylamino. butylamlno. Isobutylamino. s^- 
Sl^mno ■^"J.'^r?" P"^'^*"''- l-^ethylbutylammo. 1-ethypropylamino, 2-methylbutylamL. S^eth^- 
butylamino. 1.1-dunethy (propylamino, 1.2^imethylpropylamino. 2.2<fimethylpropylamino. he^ilamino 1-methvl- 
pen^lam.no l^thylbutylamlno. 2-methy^«ntylamino. 3-methylpen,ylamino 4-mLylpentyZnri l-^im^^^^^^ 
t^Zi^:^'"'"'^'^!'T^'''°- ^•^-««'^y"'"«y'a-'no. 2.2-dlmethylbuty^i^o' 2^3.1imethyCS. 
no "f T,H? '•^•2-t"'"e%'Propylamino. l.2,2-trimethylpropylamino. heptylamino, 1 -me^ylhexylamh 

h^xJ^ir^nrS-SS^^ --hylhep^'-nV 2%,- 

i™it!!I'T "^"'"^ ? represents a hydrogen atom and Rb represents an 

2 oh^ll^'''. '^"'t '^"^^'"o- 2-phenylethy(amlno. 1 -phenylethylamino. 3^henylpVopylamin? 
fnaSSHr'""- ^■P^!"y'P'°Py'«™"°. 4-phenylbutylamino. t-phenylbutylamino. S^henylpeTtJlam^o 
1-naphthylmethylamino and 2-naphthylmethylamino groups; y=t>nino. 

Sir w f °"P^,^^:''"9 ^ single aorl substituent. i.e. Ra represents a hydrogen atom and represents an aiyl 
group, for example the phenylamino. 1 -naphthylamino and 2-naphthylamino groups; 

(4) amino groups having a single aliphatic acyl substituent. Le. R- represents a hydrogen atom and ^ represents 

Sn"'d^idiro;:::,rs^^^^ 

!2pnTi"ll'^'!''?ri"^ ^ aryl-aliphatic acyl substrtuent, i.e. Ra represents a hydrogen atom and Rb rep- 
vZio 5 rJ " " ^7' P^«"yla<=ety'a"^ino. 3-phenylprop.onylLino. 4-phenylbS^^- 

lSaa^;;ogrouS^^^^^^ 

S aZ^.nr ""^"'"^^ ^' represents a hydrogen atom and Rb represents 

an aromatic acyl group, for example the benzoylamino. 1-naphthoylamino and 2-naphthoylamino groups; 

i?dTJr«„f ?T ^^"7 T !."^' ' « Rb both represent alkyI groups which may be the same 

grouS: d-methylamino. diethylamino. N-methyl-N-ethylamino and N-methyl-N pentylamino 

Jbenz;;aTnoT«rupr^ '""'^ 

£d^?b';!orsanl'^r»^ f ""^'^ f ^"^ ^ "'"9'^ ^'y' i represents an alkyI group 

Sh-Sogro^Js'''""'-'"''^''''^ 

(10) amino groups having a single alkyI substituent and a single aliphatic acyl.substituent, i e Ra represents an 
alkyl group and Rb represents an aliphatic acyl group, for example the N-propyl-N-acetylamino N prj|!J pro- 
pionylamino and N-ethyl-N-hexanoylamino groups; - h ny _ eiyiam.no, n pentyi n pro 

rjirr,'?," 9'°"P',*;f^*"9 ^ ^'"9'^ ^'ky' substituent and a single aryl^liphatic acyl substituent, i.e. Ra represents 

S^oZPn '^p T ^ '"''""T ^" ^'y'-«"P^^«'= -'=y' group, for example the N-ethyl-N-phenylacetyZTno n- 
.sopropyl-N-(2-phenylpropionyl)am.noandN.methyl-N-(6.phenylhexanoyl)-amii^^group7- " 
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(12) amino groups having a single alkyi substituent and a singi aromatic acyl substrluent, i. . n» represents an 
alkyi group and R*> represents an aromatic acyl group, for example the N-methyl-N-benzoylamino, N-sec-butyl-N- 
benzoylamino and N-heptyt-tj-benzoylamino groups; 

5 (1 3) amino groups having two aralkyl substituents, i.e. and both represent aralkyi groups which may be the 

same or different, for example the dibenzylamino. N-benzyl-N-(3-phenylpropyl)amino and N-benzyl-^-(2-naph- 
thylmethyl)amino groups; 

(14) amino groups having a single aralkyl substituent and a single aryl substituent. i.e. represents an aralkyl 
10 group and represents an aryl group, for example the N-benzyl-N-phenylamino and N-(3-phenylpropyl)-N-phe- 

nylamino groups; 

(15) amino groups having a single aralkyl substituent and a single aliphatic acyl substituent. i.e. R^ represents an 
aralkyl group and R*> represents an aliphatic acyl group, for example the N-benzyl-W-acetylamino. N-benzyl-N- 

16 propionylamino and N-benzyl-N-pentanoylamino groups; 

(16) amino groups having a single aralkyl substituent and a single aryl-aliphatic acyl substituent. i.e. represents 
an aralkyl group and R*> represents an aryl-aliphatic acyl group, for example the N-benzyl-N-phenylacetylamino 
and N-benzyl-N-(4-phenylbutyryl)amino groups; 

20 

(17) amino groups having a single aralkyl substituent arid a single aromatic acyl substituent, i.e. R^ represents an 
aralkyl group and R^ represents an aromatk: acyl group, for example the N-benzyl-N-benzoylamino and N-(2-phe- 
nylethyl)-^-benzoylamino groups; 

25 (18) amino groups having two aryl substituents, i.e. R^ and R'' both represent aryl groups which may be the same 

or different, for example the diphenylamino. N-(1-naphthyl)-N-phenylamino and N-(2-naphthyl)-N-phenylamino 
groups; 

(19) amino groups having a single aryl substituent and a single aliphatic acyl substituent, i.e. R^ represents an 
30 aryl group and R^ represents an aliphatic acyl group, for example the N-phenyl-N-acetylamino, N-phenyl-N-pro- 

ptonylamino and N-phenyl-N-hexanoylamino groups; 

(20) amino groups having a single aryl substituent and a single aryl-aliphatic acyl substituent, i.e. R^ represents 
an aryl group and R*> represents an aryl-aliphatic acyi group, for example the N-phenyl-N-phenylacety lamino and 

35 N-phenyl-N-(4-phenylbutyryl)amino groups; 

(21) amino groups having a single aryl substituent and a single aromatic acyl substituent. I.e. R* represents an 
aryl group and R^ represents an aromatic acyl group, for example the N-phenyl-N-benzoylamino and N-phenyl- 

N-(2-naphthoyl)amino groups; 

40 

(22) amino groups having two aliphatic acyl substituents. i.e. R^ and R** both represent aliphatic acyl groups which 
may be the same or different, for example the diacetylamino, N-acetyl-N-propiony lamino and N-butyryl-N-hex- 
anoylamino groups; 

45 (23) amino groups having a single aliphatic acyl substituent and a single aryl-aliphatic acyl substituent, i.e. R^ 

represents an aliphatic acyl group and R** represents an aryl-aliphatic acyl group, for example the ^-acetyl-N- 
phenylacetylamino. N-acetyl-N-(4-phenylbutyryl)amino and^-butyryl-N-phenylacetylamino groups; 

(24) amino groups having a single aliphatic acyl substituent and a single aromatic acyl substituent. i.e. R^ repre- 
50 sents an aliphatic acyl group and R*> represents an aromatic acyl group, for example the N-acetyl-N-benzoylamino 

and N-butyryl-N-(2-naphthoyl)amino groups; 

(25) amino groups having two aryl-aliphatic acyl substituents. i.e. R^ and R*» both represent aryl-aliphatic acyl 
groups which may be the same or different, for example the N^.JN-diphenylacetylamino, N-phenylacetyl-N-(2-phe- 

55 nylpropionyl)amino and N-phenylacetyl-N-(4-phenylbutyryl)amino groups; 

(26) amino groups having a single aryl-aliphatic acyl substituent and a single aromatic acyl substituent. i.e. R« 
represents an aryl-aliphatic acyl group and R*> represents an aromatic acyl group, for example the N-phenylacetyl- 
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N-benzoylamino and N-phenylacetyl:N-(2-naphtfKVI)ainino groups; and 

SbTi^JTm^or^^r'^ ntaromaticacylgroupswhich 
may be the same or different, for example the dibenzoylamino and N-benzoyl-N-(2-r«phthoyl)arrtno groups. 

f romTtH T^'*"** T 3'^^^^ 

^S^nirndlS;^:.':;:'^'''^ '""^ ^P-PV^h-o, buty^hS IsobSty^So. sec' 

'""stituent o tepresents an aryl group, this may be a carbocyclic a^rl group having from 6 to 10 carbon 
atoms which ,s unsubstituted or is substituted by one or more of substituents P sLnples of fheTsub^utS^ 

on the number of substrtuents. except such as may be Imposed by the number of substltutable positions and oossiblv 
by sterK: constraints; thus the maximum number of substituents on a phenyl group is 5. wS ttiS^n r^hfhS^r.^ n 

from 1 ST^^r^'*!,:!'" '^^^^^^^ P ^"PT""*^ ^ ^^^"9 '^^ ' «° * ato'ms, I alkoxyTrouXving 

JZl T 1 • ^ °' ^ 9'°"P °' -Nf^R^ these may be as defined and exemolified 

a^rl^L' o^^ corresponding group or atom represented by substituent a. Mematively. substTuem p may S 
a hydroxy group, a nitro group, a phenyl group or a trifluoromethyl group. «uenipmayDe 
Examples of substituted aiyl groups which may be represented by substituent o include: 

( 1 ) Aryl groups substituted by at least one straight or branched chain alkyi group having from 1 to 4 carbon atoms 
n°J.'r^''^l'f K "•"l'"''"'""^'' ^-^"^Vlphenyl. 4-propylphenyl. 4-isop^p;,phenyl. 4-L,^her^yJ SS" 

nyl, 4-sec-butylphenyl. 4-t-butylphenyl. 4-methy|.l-naphthyl. 5-ethyl-l -naphthyl. 8-propyM naphthyl SopTv!- 
2 ^22^ IT'^'^'K'r'^ ^-^''"•y'-^-^y'- 4-sec-bu.yi-l-naph,hyl. 4't-bu,y,-l-naphthy. T^^t 
thyl, 4-sec-butyl-2-naphthyl and 5-t-butyl-2-naphthyl groups. ^-n<»pn 

(2) Aryl groups substituted by at least one straight or branched chain alkoxy group having from 1 to4carbon atoms 
but^S'' r«/-«jf^'^P^-y'- 4-ethoxyphenyl, 4-propoxyphenyl. 4-i?o;ropoxyphenyl7-buCphS^^^ 

? n3hri' J,"'' T'''!"!:'- ^-'*"'°'W'^«"y'- 4-methoxy-l-naphthyI, 5-«hoxy-1-naphtSl I propo^- 
1-naphthyl. 4H8opropoxy-1 -naphthyl. 5-butoxy-1 -naphthyl. 4-isobutoxy-l -naphthyl. 4-sec-butoxy-1 naphmyf lj- 
S:^^'' '^j;^' f t'''1f"^-^-"^P'*'^y'" 5-ethoxy-2-naphthyl. 8-propoxy-2 naphthyl. 4-isopr2i<^x; ^St^y 
5-butoxy-2-naphthyl. 8-isobutoxy-2-naphthyl. 4-sec-butoxy-2-naphthyl and 5-t-butoxy-2-naphthy I groups. ^ 

Si^nvliT"^^ substituted by at least one halogen atom, for example, the 4-bromophenyl. 4-chtorophenyl 4-fluor- 

Z]Tc^,^L l"^!'.VT^^^ 5-chloro-l-naphthyl. 5-fIuoro-1 -naphthyl. 5-brom^- -naph- 

thyl, 8-chloro-1 -naphthyl. 4-fluoro-2-naphthyJ. 4-bromo-2-naphthyl, 4-chloro-2-naphthyl 4-io<to-2-naDhthvl 5 hro- 
mo-2-naphthyl. 5-chtoro.2-naphthy,, 5-fluoro-2-naphthyl and 5-iodo-2-naphthyl groups ^ 

(4) Afyl groups substituted by at least one hydroxy group, for example, the 2-hydroxyphenyl 3-hydroxvDhenvl 

Sl'SrZ -y^'T*'^'' '■^y^'^-y^-'^^^y*. S-hydroxy-l-napht'hyl, Sh^ydr^lnShS i hy- 

droxy-2-naphthyl and 8-hydroxy-2-naphthyl groups. -f ' i y Hiuiyi.ony 

^' ^''^P'«- 2-nitrophenyl. 3-nitrophenyl, 4-nitrophenyl 
2Chth7groS. '■"''^^-^-"^^'•'y'- 8-nitro-l-naphthy., 4-nrtro-2-oaphthy.. 5-nttro-2-nihthyl and Litro: 

12 ^^IL^^.k"? ^"''f "'f^ "y ^' phenyl group, for example, the 3-phenylphenyl. 4-phenyl-phenyl 4^,he- 

ZiZmliirZ"'^ '^^^^^^ 8.pheny|.l-naphthy.. 4-pheny..2-naphthy,. £ph^y^2^.aph'tfy, an^ 1^:. 

luirimL,h!.r ^f!.''!"!.^ ^' trifluoromethyl group, for example, the 3-trifluoromethylphenyl 4-trif- 

JSZthvi^r^^^^^^^^^ 5.,rifluoromethyl-,-naphthyl, 8-,rifluoromethyl-1-naph5 ttrl 

luoromethyl-2-naphthyl, 5-tnfluoromethyl-2-naphthyl and 8-trifluoromethyl-2-naphthyl groups. 

R-a^Ji^R^S '^T unsubstituted amino group. i.e. by a group of fom,ula -NRaRb. where 
R andR'.bothrepresenthydrogenatoms.forexample.the2-aminophenyl.3-aminophenyl,4-aminophenyl.4-ami- 
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no-1-naphthyl and 8-annino-2-naphthyl. 

(9) Aryl groups substituted by at least one substituted amino group, examples of whicli include: 

(i) aryl groups substituted by a group of formula -NRaR^, where represents a hydrogen atom and rep- 
resents an alkyi group, for example, the 3-methylaminophenyl, 4-ethylaminophenyl. 3-propylaminophenyt, 

3- isopropylaminophenyl. 4-butylaminophenyl and 3-isobutylaminophenyl groups; 

(ii) aryl groups substituted by a group of formula -NR^R^ where R« represents a hydrogen atom and R** rep- 
resents an aralkyi group, for example, the 4-benzylaminophenyl, 4-(2-phenylethyIamino)phenyl, 4-(1-phe- 
nylethylaminojphenyl, 4-(4-phenylbutylamino)phenyl and 4-(1 -naphthylmethylamino)phenyl groups; 

(iii) aryl groups substituted by a group of formula -NR^R^, where R^ represents a hydrogen atom and R*> 
represents an aryl group, for example, the 4-phenytaminophenyl and 4-(1-naphthylamino)phenyl groups; 

(iv) aryl groups substituted by a group of fomnula -NRaR*>, where R» represents a hydrogen atom and R*» 
represents an aliphatic acyl group, for example, the 4-formyIaminophenyl, 4-acetylaminophenyl, 4-butyrylami- 
nophenyl, 4-pivaloylaminophenyl, 4-hexanoylaminophenyl, 4-octanoylaminophenyl and 4-undecanoylami- 
nophenyi groups; 

(v) aryl groups substituted by a group of formula -NR«R^ where R« represents a hydrogen atom and R*> rep- 
resents an aryl-aliphatic acyl group, for example, the 4-phenylacetylaminophenyl, 4-(4-phenylbutyrytamino) 
phenyl, 4-(6-phenylhexanoylamlno)phenyl, 4-(a-methylphenylacetyfamino)phenyl and 4-(a,a-dimethylpheny- 
lacetylamino)phenyl groups; 

(vi) aryl groups substituted by a group of formula -NR^R**, where R^ represents a hydrogen atom and R** 
represents an aromatic acyl group, for example, the 4-benzoylaminophenyl, 4-(1 -naphthoytamino)phenyl and 

4- (2-naphthoylamino}phenyl groups; 

(vii) aryl groups substituted by a group of formula -NR^Rb where R® and R*> both represent alkyI groups which 
may be the same or different, for example, the 4-dimethylaminophenyl, 4-diethylaminophenyl and 4-(N-methyl- 
N-ethyIamino)phenyl groups; 

(viii) aryl groups substituted by a group of formula -NRaR*>. where R^ represents an alkyI group and R*> repre- 
sents an aralkyi group, for example, the 4-(N-ethyl-N-benzylamlno)phenyl, 4-(N-t-butyl-N-benzylamino)phenyl 
and 4-(N-hexyl-N-benzylamino)phenyl groups; 

(ix) aryl groups substituted by a group of formula -NR^R^ where R« represents an alkyI group and R*» repre- 
sents an aryl group, for example, the 4-(N-methyl-J^-phenylamino)phenyl and 4-{N-octyl-N-phenylamino)phe- 
nyl groups; 

(x) aryl groups substituted by a group of formula -NRaR*>, where R^ represents an alkyl group and R*> represents 
an aliphatic acyl group, for example, the 4-(N-propyl-N-acetylamino)phenyl and 4-(N-ethyl-N-hexanoylamino) 

phenyl groups; 

(xi) aryl groups substituted by a group of formula -NRaR^ where R® represents an alkyl group and R*> repre- 
sents an aryl-aliphatic acyl group, for example, the 4-(N-ethyl-N-phenylacetylamino)phenyl and 4-[N-methyl- 
^-(6-phenylhexanoyl)amino]phenyl groups; 

(xii) aryl groups substituted by a group of formula -NR^R**, where R^ represents an alkyl group and R** repre- 
sents an aromatic acyl group, for example, the 4-(N-methyl-N-benzoylamino)phenyl and 4-(N-heptyl-NJ-ben- 
zoylamino)phenyl groups; 

(xiii) aryl groups substituted by a group of formula -NR«R^, where R^ and R** both represent aralkyi groups 
which may be the same or different, for example, the 4-dibenzylaminophenyl and 4-[N-benzyl-N-(2-naphthyl- 
methyl)-amino]phenyt groups; 

(xiv) aryl groups substituted by a group of formula -NR«R*>. where R« represents an aralkyi group and R*> 
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represents an aryl group, for example, the 4.(N-benzyl-N.phenylannino)phenyl and 4^N-(3-phenylpropyl)-N- 
phenylamlnojphenyl groups; "~ 

(XV) aryl groups substituted by a group of formula -NR^Rb, where R^ represents an aralkyl group and R»> 
represents an aliphatic acyl group, for example, the 4-(N-benzyl-N-acetylamino)phenyl and 4-(N-benzyl-N. 
pentanoylamino)-phenyl groups; 

(xvi) aryl groups substituted by a group of formula -NR^Rb, where Ra represents an aralkyl group and R«> 
represents an aryl-aliphatic acyl group, for example, the 4-(N-ben2yl-N.phenylacetylamino)phenyl and 4-fN- 
ben2yl-N-(4-phenylbutyfyl)amtnolphenyl groups; 

(xvll) aryl groups substituted by a group of formula -NR^Rb, where Ra represents an aralkyl group and Rb 
represents an aromatic acyl group, for example, the 4-(N-benzyl-N-benzoylamino)phenyl and 4-fN-(2-phe- 
nylethyl)-N-benzoylamino]phenyl groups; 

(xviii) aryl groups substituted by a group of formula -NRaRb. where Raand Rb both represent aryl groups which 
may be the same or different, for example, the 4-(diphenylamino)phenyl and 4-[N-(2-naphthyl)-N-phenvlamino) 
phenyl groups; ' / _ i- ^ / 

(xix) aryl groups substituted by a group of formula -NR^Rb where R^ represents an aryl group and R** repre- 
sents an aliphatic acyl group, for example, the 4.(N-phenyl-N.acetylamino)phenyl and 4-(N-phenyl-N-hex- 
anoylamino)phenyl groups; — 

(XX) aryl groups substituted by a group of formula -NRaRb where R^ represents an aryl group and Rb represents 
an aryl-aliphatic acyl group, for example, the 4-(N.phenyl-N-phenylacetylamino)phenyl and 4.[N-pheny|.N- 
(4-phenylbutyryl)aminolphenyl groups; 

(xxi) aryl groups substituted by a group of fomriula -NRaRb, where Ra represents an aryl group and Rb repre- 
sents an aromatic acyl group, for example, the 4-(N-phenyl-N.benzoylamino)phenyl group; 

(xxii) aryl groups substituted by a group of formula -NRaRb, ^here Ra and Rb both represent aliphatic acyl 
groups which may be the same or different, for example, the 4-diacetyIaminophenyl and 4-(N-butyryl-N-hex- 
anoylamino)phenyl groups; *" 

(»ciii) aryl groups substituted by a group of formula -NRaRb, where Ra represents an aliphatic acyl group and 
R» represents an aiyl-aliphatic acyl group, for example, the 4-(N-acetyl-N-phenylacetylamino)phenyl and 4- 
(N-butyryl-^-phenylacetylamino)phenyl groups; 

(xxiv) aryl groups substituted by a group of formula -NRaRb, where Ra represents an aliphatic acyl group and 
Rb represents an aromatic acyl group, for example, the 4-(N-acetyl-N-benzoylamino)phenyl and 4-rrsJ.butyrvl- 
N-(2-naphthoyl)-amino]phenyl groups; 

(XXV) aryl groups substituted by a group of formula -NRaRb where Ra and Rb both represent aryl-aliphatic acyl 
groups which may be the same or different, for example, the 4.(N^-dlphenylacetylamino)phenyl and 4-rN- 
phenylacetyl-N-(4-phenylbutyryl)amino]phenyl groups; 

(xxvi) aryl groups substituted by a group of formula -NRaRb, where Ra represents an aryl-aliphatic acyl group 
and Rb represents an aromatic acyl group, for example, the 4-(N-phenylacetyl-N-ben2oylamino)phenyl and 
4-[N-phenylacetyl-N-(2-naphthoyl)amino]phenyl groups; and 

(xxvii) aryl groups substituted by a group of formula -NRaRb where Ra and Rb both represent aromatic acyl 
groups which may be the same or different, for example, the 4-dibenzoylaminophenyl and 4-[N. benzoyl- N- 
(2-naphthoyl)amino]-phenyl groups. ~ 

Where substituent a represents an aralkyl group, this is an alkyi group having from 1 to 5 carbon atoms which is 
substituted by a carbocyclic aryl group having from 6 to 10 carbon atoms in an aromatic carbocyclic ring The aryl 
group may itself be substituted or unsubstituted and. if it is substituted, the substituents are selected from substituents 
p. defined and exemplified above. Preferably the aralkyl group has a total of from 7 to 11 carbon atoms The aikyi part 
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of the aralkyi group may be a straight or branched chain alkyl group having from 1 to 5 carbon atoms. Examples of the 
unsubstituted aralkyi groups include the benzyl, 2-phenylethyl, 1 -phenylethyl. 3-phenylpropyl. 2-ph nylpropyl. 1-phe- 
nylpropy). 4-phenylbuty!, 1 -phenylbutyl. 5-phenylpentyl, 1 -naphthylmethyl and 2-naphthylmethyl groups. Where the 
aryl part of the aralkyi group is substituted, there is no restriction on the number of substituents. except such as may 
b imposed by the number of substitutable positions and possibly by steric constraints; thus the maximum number of 
substituents on a phenyl group is 5. whilst that on a naphthyl group is 7. In general, however, from 1 to 3 substituents 
are preferred, one substituent generally being more preferred. 

Moreover, where substituent p represents an alkyl group having from 1 to 4 carbon atoms, an aikoxy group having 
from 1 to 4 carbon atoms, a halogen atom or a group of formula -NFW. these may be as defined and exemplified 
above in relation to the corresponding group or atom represented by substituent ol Alternatively, substituent p may be 
a hydroxy group, a nitro group, a phenyl group or a trifluoromethyl group. 

Examples of substituted aralkyi groups which may be represented by substituent a include: 



(1 ) Aralkyi groups substituted by at least one straight or branched chain alkyl group having from 1 to 4 carbon 
atoms, for example, the 4-methyibenzyl. 4-ethylbenzyi. 4-propylbenzyl, 4-isopropylbenzyl, 4-butylbenzyl. 4hso- 
butylbenzyl, 4-sec-butylbenzyl. 4-t-butylbenzyl. 4-methyM -naphthylmethyl, 5-ethyl-1 -naphthylmethyl, 8-propyl- 
1 -naphthylmethyl. 4-isopropyl-1 -naphthylmethyl, 5-butyM -napthylmethyl. 4-isobutyl-1 -naphthylmethyl, 4-sec- 
butyl-1 -naphthylmethyl. 4-t-buty 1-1 -naphthylmethyl, 4-methyl-2-naphthyImethyl, 5-ethyl-2-naphthylmethyl. 8-pro- 
pyl-2-naphthylmethyl. 4-isopropyl-2-naphthy!methyl. 5-butyl-2-naphthylmethyl, 8-isobutyl-2-naphthylmethyl, 
4-sec-butyl-2-naphthytmethyl and 5-t-butyl-2-naphthylmethyl groups. 

(2) Aralkyi groups substituted by at least one straight or branched chain atkoxy group having from 1 to 4 carton 
atoms, for example, the4-methoxybenzyl. 4-ethoxybenzyl. 4-propoxybenzyl. 4-isopropoxybenzyl. 4-butoxybenzyl. 

4- isobutoxybenzyl, 4-sec-butoxy benzyl, 4-t-butoxy benzyl, 4-methoxy-1 -naphthylmethyl. 5-ethoxy-1 -naphthylme- 
thyl, a-propoxy-1 -naphthylmethyl, 4-isopropoxy-1 -naphthylmethyl, 5-butoxy-1 -naphthylmethyl, 4-isobutoxy- 
1 -naphthylmethyl, 4-sec-butoxy- 1 -naphthylmethyl. 4-t-butoxy-1 -naphthylmethyl. 4-methoxy-2-naphthylmethyl, 

5- ethoxy-2-naphthylmethyl. 8-propoxy-2-naphthylmethyl, 4-isopropoxy-2-naphthytmethyl. 5-butoxy-2-naphthyl- 
methyl, 8-isobutoxy-2-naphthylmethyl, 4-sec-butoxy-2-naphthylmethyl and 5-t-butoxy-2-naphthylmethyl groups. 

(3) Aralkyi groups substituted by at least one halogen atom, for example, the 4-bromobenzyl. 4-chlorobenzyl. 

4- fIuorobenzyl, 4-iodobenzyl, 3-chlorobenzyl. 3-fluorobenzyl, 3-bromobenzyl, 3-iodobenzyl. 4-bromo-1 -naphthyl- 
methyl. 4-chloro-1 -naphthylmethyl, 4-fluoro-1 -naphthylmethyl, 4-iodo-1 -naphthylmethyl, 5-chloro-1 -naphthylme- 
thyl, 5-fluoro-1 -naphthylmethyl, 5-bromo-1 -naphthylmethyl. 8-ch!oro-1 -naphthylmethyl, 4-fluoro-2-naphthy I me- 
thyl. 4-bromo-2-naphthylmethyl, 4-chloro-2-naphthylmethyl. 4-iodo-2-naphthylmethyl, 5-bromo-2-naphthylmethyI, 

5- chloro-2-naphthyImethyl, 5-fluoro-2-naphthylmethyl and 5-iodo-2-naphthylmethyl groups. 

(4) Aralkyi groups substituted by at least one hydroxy group, for example, the 2-hydroxybenzyl, 3-hydroxybenzyl, 
4-hydroxybenzyl. 4-hydroxy-1 -naphthylmethyl. 5-hydroxy-1 -naphthylmethyl. 8-hydroxy-1 -naphthylmethyl. 4-hy- 
droxy-2-naphthylmethyl, 5-hydroxy-2-naphthylmethyl and 8-hydroxy-2-naphthylmethyl groups. 

(5) Aralkyi groups substituted by at least one nitro group, for example, the 2-nitrobenzyl. 3-nitrobenzyl. 4-nitroben- 
zyl. 4-nitro-1 -naphthylmethyl, 5-nltro-1 -naphthylmethyl, 8-nitro-1 -naphthylmethyl, 4-nitro-2-naphthylmethyl, 5-ni- 
tro-2-naphthylmelhyl and 8-nitro-2-naphthylmethyl groups. 

(6) Aralkyi groups substituted by at least one phenyl group, for example, the 3-phenylbenzyl. 4-phenylbenzyl, 

4- phenyl-1 -naphthylmethyl. 5-phenyl-1 -naphthylmethyl, 8-phenyl-1 -naphthylmethyl, 4-phenyl-2-naphthylmethyl. 

5- phenyl-2-naphthylmethyl and 8-phenyl-2-naphthylmethyl groups. 

(7) Aralkyi groups substituted by at least one trifluoromethyl group, for example, the 3-trifluoromethylbenzyl, 4-tri- 
fluoromethylbenzyl, 4-trif luoromethyl-1 -naphthylmethyl. 5-trifluoromethy 1-1 -naphthylmethyl, 8-trif luoromethyl- 

1 - naphthylmethyl, 4-trifluoromethyl-2-naphthylmethyl, 5-trifluoromethyl-2-naphthylmethyl and 8-trif I uoromethyl- 

2- naphthylmethyl groups. 

(8) Aralkyi groups substituted by at least one unsubstituted amino group, i.e. by a group of formula -NR^Rb, where 
R» and R** both represent hydrogen atoms, for example, the 2-aminobenzyl, 3-aminobenzyl, 4-aminobenzyl. 4-ami- 
no-1 -naphthylmethyl and 8-amino-2-naphthylmethyl groups. 

(9) Aralkyi groups substituted by at least one substituted amino group, examples of which include: 
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(j) aralkyi groups substituted by a group of formula -NRaRt>. where represents a hydrogen atom and R»> 
represents an alkyi group, for example, the 3-methylamrnobenzyl. 4-ethylaminobenzyl. 3-propylaminobenzyl. 
a-isopropylaminobenzyl. 4-butylaminobenzyl and 3-isobutylaminobenzyl groups; 

(ii) aralkyi groups substituted by a group of formula -NRaR«>. where Ra represents a hydrogen atom and R»> 
represents an aralkyi group, for example, the 4-ben2ylamlnobenzyl. 4-(2-phenylethylamino)benzyl, 4-(1 -phe- 
nylethylaminojbenzyl. 4-(4-phenylbutylamlno)ben2yl and 4-(Hiaphthylmethylamino)benzyl groups; 

(ili) aralkyi groups substituted by a group of formula -NRaR^ where R^ represents a hydrogen atom and R^ 
represents an aryl group, for example, the 4-phenylaminobenzyl and 4-(1 -naphthylaminojbenzyl groups; 

(iv) aralkyi groups substituted by a group of fonnula -NRaRb. where R« represents a hydrogen atom and R»> 
represents an aliphatfc acyl group, for example, the 4-fomiylaminobenzyl, 4-acetylaminobenzyl, 4-butyrylami- 
nobenzyl. 4-pivaloylaminobenzyl. 4-hexanoylaminobenzyl. 4-octanoylaminobenzyl and 4-undecanoylami- 
nobenzyl groups; 

(V) aralkyi groups substituted by a group of formula -NR^Rb, vvhere R* represents a hydrogen atom and R*> 
represents an aryl-allphatic acy I group, for example. the4-phenylacetylaminoben2yl. 4-(4-phenylbutyrylamino) 
benzyl. 4-{6-phenylhexanoylamino)benzyl, 4-(a-methylphenylacetylamino)benzyl and4-(a.a-dlmethylpheny. 
lacetylamino)benzyl groups; 

(vi) aralkyi groups substituted by a group of formula -NRaRb, where R^ represents a hydrogen atom and R^ 
represents an aromatic acyl group, for example, the 4-benzoylaminobenzyl, 4-(1-naphthoylamino)benzyl and 

4-(2-naphthoytamino)benzyl groups; 

(vii) aralkyi groups substituted by a group of formula -NR^Rb. where R^ and Rb both represent alkyI groups 
which may be the same or different, for example, the 4-dimethylamlnobenzyl. 4-diethylaminobenzyl and 4-{N- 
methyl-N-ethylamlno)benzyl groups; 

(viii) aralkyi groups substituted by a group of formula -NRaRb, where Ra represents an alkyI group and Rb 
represents an aralkyi group, for example, the 4-(N-ethyl-N-benzylamino)benzyl, 4-(N-t-butyl-N-benzylamino) 
benzyl and 4-(N-hexyl-N-benzylamino)benzyl groups; 

(ix) aralkyi groups substituted by a group of formula -NRaRb. where Ra represents an aikyi group and Rb 
represents an aryl group, for example, the 4-(N.methyl-N-phenylamino)benzyl and 4-{N-octyl-N-phenylamino) 
benzyl groups; 

(x) aralkyi groups substituted by a group of fomriuia -NRaRb where Ra represents an alkyl group and Rb rep- 
resents an aliphatic acyl group, for example, the 4-(Ni3ropyl-N.acetylamino)benzyl and 4-(N-ethyl-N-hex- 

anoylamino)benzyl groups; ~ 

(xi) aralkyi groups substituted by a group of formula -NRaRb, where Ra represents an alkyl group and Rb 
represents an aryl-aliphatic acyl group, for example, the 4-(N-ethyl-N.phenylacetylamino)benzyl and A-IN- 
methyl-N-(6-phenylhexanoyl)amino]benzyl groups; 

(xii) aralkyi groups substituted by a group of formula -NRaRb, where Ra represents an alkyl group and Rb 
represents an aromatic acyl group, for example, the 4-(N-methy|.N-benzoylamino)benzyl and 4-(N-hepty|.N. 
benzoylamino)benzyl groups; ~ 

(xiii) aralkyi groups substituted by a group of formula -NRaRb. where Ra and Rb both represent aralkyi groups 
which may be the same or different, for example, the 4-dibenzylaminobenzyl and 4-[N-benzyl-N-(2-naphthyl- 
methyl)-amino] benzyl groups; 

(xiv) aralkyi groups substituted by a group of formula -NRaRb where Ra represents an aralkyi group and Rb 
represents an aryl group, for example, the 4-(N-benzyl-N-phenylamino)benzyl and 4^N-(3-phenylpropyl).N- 
phenylamino]benzyl groups; 

(XV) aralkyi groups substituted by a group of formula -NRaRb where Ra represents an aralkyi group and Rb 
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represents an aliphatic acy! group, tor example, the 4-(N-ben2yl-N-acetylamino)benzyl and 4-(N-ben2yl-N- 
pentanoylamino)-benzyl groups; 

(xvi) aralkyl groups substituted by a group of fornnula -NRaR*>, where represents an araikyi group and R*> 
represents an aryl-aliphatic acyl group, for example, the 4-(N-benzyl-N-phenylacetylamino)benzyl and 4-[N- 
benzyl-;N-(4-phenylbutyryl)amino]benzyl groups; 

(xvii) aralkyl groups substituted by a group of formula -NR^R**. where R« represents an aralkyl group and R** 
represents an aromatic acyl group, for example, the 4-(N-benzyl-N-ben2oylamino)ben2yl and 4-[N-(2-phe- 
nylethyl)-N-benzoylamino]benyl groups; 

(xvili) aralkyl groups substituted by a group of formula -^IRaR^ where R* and R*> both represent aiyl groups 
which may be the same or different, for example, the 4-diphenylaminobenzyl and 4-[N-(2-naphthyl)-N-phe- 
nytaminojbenzyl groups; 

(xix) aralkyl groups substituted by a group of formula -NR^R^ where Ra represents an aryl group and R*» 
represents an aliphatic acyl group, for example, the 4-(N-phenyl-N-acetylamino)benzyl and 4-(N-phenyl-N- 
hexanoylamino)benzyt groups; 

(xx) aralkyl groups substituted by a group of formula -NR^R*^. where R» represents an aryl group and R*> 
represents an aryl-aliphatic acyl group, for example, the 4-(N-phenyl-N-phenylacetylamino)benzyl and 4-[N- 
phenyl'N-(4-phenylbutyryl)amino]benzyl groups; 

(xxi) aralkyl groups substituted by a group of formula -NR^R^, where R^ represents an aryl group and R"* 
represents an aromatic acyl group, for example, the 4-(N-phenyl-N-benzoylamino)benzyi group; 

(xxii) aralkyl groups substituted by a group of formula -NR^R**. where R» and R*' both represent aliphatic acyl 
groups whteh may b9 the same or different, for example, the 4-diacetylaminobenzyl and 4-(N-butryl-N-hex- 
anoylamino)benzyl groups; 

(xxiii) aralkyl groups substituted by a group of formula -NR^R**, where R® represents an aliphatic acyl group 
and R*> represents an aryl-aliphatic acyl group, for example, the 4-(N-acetyl-N-phenylacetylamino)benzyl and 
4-(N-butyryl-^-phenyIacetylamino)benzyl groups; 

(xxiv) aralkyl groups substituted by a group of formula -NR^R^ where R^ represents an aliphatic acyl group 
and R** represents an aromatic acyl group, for example, the 4-(N-acetyl-N-benzoylamino)benzyl and 4-lN- 
butyryl-N-(2-naphthoyl)-amino]benzyl groups; 

(xxv) aralkyl groups substituted by a group of formula -NR«R*>, where R^ and R*> both represent aryl-aliphatic 
acyl groups which may be the same or different, for example, the 4-(N,N-diphenyIacetylamino)ben2yl and 4- 
[N-phenylacetyl-N-(4-phenylbutyryl)amino]benzyl groups; 

(xxvi) aralkyl groups substituted by a group of formula -NR3R*>. where R» represents an aryl-aliphatic acyl 
group and R'' represents an aromatic acyl group, for example, the 4-(N-phenylacetyl-N-benzoylamino)benzyl 
and 4-[N-phenylacetyl-N-(2-naphthoyl)amino]benzyl groups; and 

(xxvii) aralkyl groups substituted by a group of formula -NRaR'>. where Ra and R** both represent aromatic acyl 
groups which may be the same or different, for example, the 4-dibenzoylaminobenzyl and 4-[N -benzoyl- N- 
(2-naphthoyl)amino]-benzyl groups. 

Where the benzimidazole group represented by X has a substituent a at the 1- and/or 2-position, the substituent 
is preferably: 

a straight or branched chain alkyi group having from 1 to 4 carbon atoms, 

an aryl group having from 6 to 10 carbon atoms which may optionally be substituted by one or more substituents 
p. or 
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S;on?or "a^r^Sutwu'lt ' '° " "^"^'^ ^"''^'""'^'^ 

ben^mSVl.'r.ST'""^'^ fo ''^^^ ^ *° ^ °* substituents « include, tor example, the 1 -methyl- 
B n^^',HT'^'^°^^:l'- ;-P^°Pylbenzimidazo|.2-yl. 1 -isopropylbenzimida20l-2-yl. 1 -butylbenzim- 
L^l^^^ h^rf T r •'!r'^°'"^'y'- 5-methoxy-l H-benz.midazol-2-yl. 6-methoxy-l -methylbenzimidazol- 

6-mettioxy-1-propylbenz,m.dazo|.2-yl. 5-methoxy-1-propylbenzlmidazol-2-yl. 1-lsopropyl-6-fnett,oxybenzimidiS 
S^oIpTX rTr'"'"^^^^^^ 1-*^obutyl^-me,hoxyber«imiLol-2-y.'T;LutySS^^ 

5-«»^°^-l-"'«»hy.benzimidazo|.2-yl.l-m8thyl^-propoxybenzimS- 
zol-2-yl.l-mettiyl-5i)ropoxybenz.m.da2ol-2-yl.6-isopropoxy-1-n^ 5-isopropo^-methvIbenz- 
n.dazol-2-y^, 6-butoxy-1-methylbenzimldazol-2-yl. 5-butoxy-1-methylbenzimidazol-2-W, e-isJoto^Z^^SenZ- 
.dazol-2-yl. S-.sobutoxy-1-methylbenzimidazol.2.y(. 6-sec-butoxy-1-methylbenzim,dazol-2-yl. S-s^-butoJ/ V «- 
benzI'^St^^^Kt"'^'^''""'''^''^ 5-t-butoxy-1-methy,benzimidazoi:2yr6bS^^^ 

^ fo^\^1"*°'^"'"P'°''y'''^"''"^'^°'-2-y'' 6-t'«"^y'°'^-1-"^ethylbenzimidazol-2-yl 5-benzyl2L l3h^^ 

fmerj^?lthV""'*H'^"^^ 6-memoxy-l.5-dimethy.benz,midazol-2^r6iZo- 
5-methoxy-1-methylbenz.ni.dazol-2-yl, 5-bromo6-methoxy-1-methylben2imidazol-2-yl. 5-ethoxy-6-fluoro-1-methvl- 

-methylbenz.mKlazol-2.yl. 6-fluoro-l-methylbenzimidazol-2-yl. 5-fluoro-l ^ethylbenz.midazol-2 y 5-chloro- 

T^oi^^ZS^i^'^lf'^'^f. S-««Vl-1-methylbenzlmidazol-2-yl, 6-ethyM-niethylbenzlmidazol-2-yl, 5-brS,o- 
a'T fK^rf . t''«^°-V-^«»'^y"'enzimidazol-2-yl, /-bromo-l-methyl-S-trifluoromethylbenzlmldazol- 

SLoro 1 r. «^ 7-chloro-1-methyl-5-trifluoromethylbenzln,idazol-2-yl 

Tt^^a T^Ti t Z - r-'".^«^V'-5-t"f'uoroa,ethylbenzimidazol-2-yl. 1-memyl^-tnfluorometUenz Jda20l-2 y 

midazol-2-yh 6-fluoro-5-chloro-1 -methylbenz.mida20l-2-yl. 5-bromo-1 .7-dimethylbenzimldazol-2-yl 6-bromo- 

1-methy benzimKte2ol-2-yl. S-hydroxy-l-methylbenzimldazol-a-yl. 1 .7-dimethylbenzimidazol-2-yl 1 4-dim9thvlbeS- 
|m.dazol-2-yl.6.7-dichtoro-1-n.emylbenzimidazol-2-yl,4,5<lichloro-1-met 

fbrom'^fb.n'^r - /-^-f-'^^— '-^e.hylbenzimidazol-2-yl, 5-bron,c>6-benzyloxyO -Lhytoe;?m^or2 yl 
zS7^rt^Zo^7T7T T?^'^'^T^''' ^-<='^^^°-'-«'^y'''«"-i'^idazol-2,yl. 4K:hlo«>-1^^^^^ 
zo 6 V ■ ^■^y''^°'^-l:5.^-'^''^f'y ''^"^'n^'dazol-2-yl, 5.hydroxy-1.4,6-trimethylbenzimidazol-2-yl. l-methylbenzimida- 
i ht'^L '^ H !^ 1-P^°Pylb«nz'>"idazol-6-yl. 1-lsopropylbenzlmidazol-6-yl. 1-butylbenzimidzol-6 ^ 

1-benzylbenz,m,dazol^-yl.1.methylbenzimidazol-7-yl. 1-ethylbenzin,ldazol-7-yl. l-benzyLnzimiLol-'Tl m^^^^^^ 

Sei'ylben:^^^^^ 1-benzy.benzimidazol-5-yl and 5-acetoxy-l.4.6.7..e- 

Z represents a group of formula (I), (li), (iii). (iv) or (v): 

Y T Y 

(') (") (iii) 
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CH^ O CH 



TO 



,NH HO NHj 



Y 



(iv) 



These formulae (i), (ii), (iii), (iv) and (v) are hereinafter referred to as the 2,4-dioxothiazolidin-5-yIidenylmethyl 
IS group, the 2.4-dioxothia2olidin-5-yimethyl group, the 2,4-dioxooxazolidin-5-ytmethyl group, the 3,5-dioxooxadiazolidin- 
2-ylmethyl group and the N-hydroxyureidonnethyl group, respectively. Of these, the 2.4-dioxothiazolidin*5-ylidenylme' 
thyl. 2,4-dioxothiazolidin-5-ylnriethyl and 2,4. -dioxooxazolidin-5-ylmethyl groups are preferred, the 2,4-dioxothiazolldtn- 
5-ylidenylmethyl and 2.4-dioxothiazolidin-5-ylmethyl groups being more preferred and the 2,4-dioxothiazolidin-5-ylme- 
thyl groupbeing most preferred. 
20 Of the compounds of the present invention, we prefer those compounds of formula (I) and salts thereof, in which: 

(A1 ) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a', defined below; 

25 substituent a' represents an alkyi group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4 

carbon atoms, a benzyloxy group, a halogen atom, a hydroxy group, an acetoxy group, a phenylthio group, 
an alkylthio group having from 1 to 4 carbon atoms, a trifluoromethyl group, a nrtro group, an amino group of 
formula -NR^Rb, 

in which R^ and R^ are the same or different and each represents a hydrogen atom, an alkyl group having 
30 from 1 to 8 carbon atoms, an aralkyi group having from 7 to 11 carbon atoms, an aryl group having from 6 to 

10 cart>on atoms, an aliphatic acyl group having from 1 to 11 carbon atoms, an aryl-aliphatic acyl group having 
from 8 to 12 carbon atoms or an aromatic acyl group having from 7 to 11 carbon atoms, 

an aryl group having from 6 to 10 carbon atoms which is unsubstituted or is substituted by at least one of 
<35 substituents 

said substituent p represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having 
from 1 to 4 carbon atoms, a halogen atom, a hydroxy group, a nitro group, a phenyl group, a trifluoromethyl 
group or an amino group of formula -NR®R**, in which R® and R** are as defined above; 

40 or an aralkyi group having from 7 to 11 cartx^n atoms whk:h is unsubstituted or is substituted by at least one 

of substituents 

and/or 

(A2) R represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 
4S 1 to 4 carbon atoms or a halogen atom; 

and especially compounds in which X is as defined In (A1 ) and R is as defined in {A2). 

More preferred compounds of the present invention are those compounds of formula (I) and salts thereof. In which: 

50 (B1 ) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 

a*, defined in (A1 ) above; 
and/or 

(82) Y represents an oxygen atom; 
55 and/or 

(B3) Z represents a 2,4-dioxothiazondin-5-ylidenylmethyl, 2.4-dioxothiazolidin-5-ylmethyl or 2,4.-dioxooxazolidin- 
5-ylmethyl group; 
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and/or 

(B4) R represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 
1 to 4 carbon atoms or a halogen atom; r- a 

and especially compounds in which X is as defined in (B1). Y is as defined in (B2). Z is as defined In (B3). and R is as 
defined in (B4). 

Still more preferred compounds of the present invention are those compounds of formula (I) and salts thereof, in 
wnicn. 

(CI) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substltuents 
a , defined in (A1 ) above; 
and/or 

(C2) Y represents an oxygen atom; 
and/or 

(C3) Z represents a 2,4-dioxothiazolidin-5-ylidenylmethyl or 2.4-dioxothlazolldin-5-ylmethvl qrbuD* 
and/or / j a p. 

(C4) R represents a hydrogen atom, a methyl group, a methoxy group, an ethoxy group, a fluorine atom or a 
chlonneatom; 

and/or 

(C5) m represents an integer from 1 to 3; 

and especially compounds in which X is as defined in (CI). Y is as defined in (C2). Z is as defined in (C3) R is as 
defined in (C4). and m is as defined in (C5). 

Still more preferred compounds of the present invention are those compounds of formula (I) and salts thereof, in 
wnjcn. 

(01) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a , defined below; 

substituent a' represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 
4 carbon atoms, a benzyloxy group, a halogen atom, a phenylthb group, an alkylthio group having from 1 to 4 
carbon atoms, a trifluoromethyl group, a hydroxy group, an acetoxy group, a benzyl group or a phenyl group; 
and/or 

(D2) Y represents an oxygen atom; 
and/or 

(03) Z represents a 2.4-dioxothiazolidin-5-ylmethyl group; 
and/or 

(D4) R represents a hydrogen atom, a methyl group or a methoxy group; 
and/or 

(D5) m represents an integer from 1 to 3; 

and especially compounds in which X is as defined in (D1). Y is as defined in (D2). Z is as defined in (D3). R \s as 
defined rn (D4), and m is as defined in (D5). 



which; 



Yet more preferred compounds of the present invention are those compounds of formula (I) and salts thereof, in 



^ ^ benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 

a , defined below; 

substituent a"' represents a methyl group, an ethyl group, an Isopropyl group, a methoxy group, an ethoxy 
group, a propoxy group, an isopropoxy group, a benzyloxy group, a fluorine atom, a chlorine atom, a phenylthio 
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group, a methy Ith io group, an ethy Ithio group, a hydroxy group, an acetoxy group, a benzyl group or a phenyl group; 

and/or 

(E2) Y represents an oxygen atom; 
5 and/or 

(E3) Z represents a 2.4-dioxothiazolidin-5-ylmethyl group; 
and/or 

10 (E4) R represents a hydrogen atom; 

and/or 

(E5) m represents the integer 1 or 2; 

IS and especially compounds in which X is as defined in (El). Y is as defined in (E2). Z is as defined in (E3), R is as 
defined in (E4), and m is as defined in (E5). 

The most preferred compounds of the present invention are those compounds of formula (I) and salts thereof, in 
which: 

20 (F1 ) X represents a benzimidazoie group, which is unsubstituted or is substituted by from 1 to 5 of substituents 

a"", defined below; 

substituent a" represents a methyl group, a methoxy group, a hydroxy group, a benzyl group or an acetoxy 

group; 

and/or 

2S 

(F2) Y represents an oxygen atom; 
and/or 

(F3) Z represents a 2.4-dioxothiazolidin-5-ylmethyl group; 

30 and/or 

(F4) R represents a hydrogen atom; 
and/or 

3S (F5) m represents the integer 1 ; 

and especially compounds in which X is as defined in (F1), Y is as defined in (F2), Z is as defined in (F3). R is as 
defined in (F4), and m is as defined in (F5). 

The compounds of the present invention each contains a basic group in its molecule, and each can thus be con- 

40 verted to a salt with an acid by conventional methods. There is no particular restriction on the nature of such salts, 
provided that, where the resulting salts are to be used medically, these salts are pharmaceutical ly acceptable, that is 
they are not less active, or unacceptably less active, nor more toxic, or unacceptably more toxic, than the parent 
compound. However, where the resulting salt is to be used for non-medical uses, e.g. as an intermediate in the prep- 
aration of other compounds, even this restriction does not apply, and there is then no restriction on the nature of the 

45 salts which may be formed. Examples of such salts include: salts with mineral acids, especially hydrohalic acids (such 
as hydrofluoric acid, hydrobromic acid, hydroiodic acid or hydrochloric acid), nitric acid, perchloric acid, cartDonic acid, 
sulphuric acid or phosphoric acid; salts with lower atkylsulphonic acids, such as methanesulphonic acid, trifluorometh- 
anesulphonic acid or ethanesulphonic acid; salts with arylsuiphonic acids, such as benzenesulphonic acid or£-toiue- 
nesulphonic acid; salts with organic carboxyllc acids, such as acetic acid, fumartc acid, tartaric acid, oxalic acid, maleic 

so acid, malic acid, succinic acid, benzoic acid, mandelic acid, ascorbic acid, lactic acid, gluconic acid or citric acid; and 
salts with amino acids, such as glutamic acid or aspartic acid. We prefer the pharmaceutical ty acceptable salts. 

Also, the compound of the present invention can be converted into a salt with a base by conventional methods. 
Examples of such salts include: salts with an alkali metal, such as sodium, potassium or lithium; salts with an alkaline 
earth metal, such as barium or calcium; and salts with another metal, such as magnesium or aluminium. We prefer the 

ss pharmaceutically acceptable salts. 

The compounds of formula (I) of the present invention can exist in the form of varbus isomers due to the presence 
of asymmetric carbon atoms. Thus, where Z represents a 2.4-dioxothiazolidin-5-ylmethyl or 2.4-dk>xooxazolidin-5-yl- 
methyl group, the carbon atom at the 5-position is asymmetric. Although these isomers are all represented herein by 
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synthesis techniques are mpt^e^T^tt^^L^' ^^'^ ' " P'°P°^'<^^- Where stereospecific 

mers may b prepar d direct^; on th^ ^^i^J^ Z ZT'^f- ^'^ '^'"^ '^^^ 

Obtained by conventional ro^^^tl^nZTAi l^TT '^'^ ^"^^ '"^^^^^^ "«y be 

The compounds of forr^to^i^^^Tro^^^T^ '^!^'^'''^. '^^'^ "^^ ^'^P'^^^'^ 
denylmethyl.2.4-dioxooxa2oS,;iyJ^Clor3?S^^^^ 

tautomeric isomers as shoM. in .h\^^:X US^^ 
Scheme a 



— CH2 OH 



— CH2 



— CH2 OH 



7 




o ' 



Ife. OH 



■CH O 

V 

OH 



H P 



— CH OH 
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Scheme r 



10 



IS 



20 



25 



30 



— CH2 OH 

H 

Y 



— CH2 P 



— CH2 OH 

H 

O NH 
T 



:h2 p 

' < 




OH 



H2 OH 
OH 



Scheme S 



35 



40 



45 



SO 



ss 



CH2 



X 



T 



Y 



In the above formula (I), all tautomers based thereon and mixtures of equivalent weights or non-equivalent weights 
of these tautomers are represented by one formula. Thus, ail of these isomers and mixtures of these isomers are 
included in the present invention. 

Moreover, the present invention also includes all solvates, for example hydrates, of the compounds of formula (I) 
and salts thereof, where the relevant compound is capable of forming a solvate. 

The invention also embraces all compounds which could be converted in the living mammalian, for example human, 
body to a compound of formula (1) or a salt thereof by the action of the metabolism, that is so-called "pro-drugs" of the 
compounds of formula (I) and salts thereof. 

Examples of certain compounds of the present invention are given in the following formulae (M) to (i*5): 
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X— (CH2)in— Y 



I 



X—<CH2)m— Y 



I 



a-2) 



X-(CH2)m-Y-<(^y-.^C) 

T 



(1-3) 



X— <CH2)m— Y 




_/ a-4) 

T 



X-<CH„„.V-^^^ O ^^^^ 

hJ NH2 

T«hil",*^^'^? ?"^"'f ^'"'S"*"*"'' a« defined in the following one of Tables 1 to 5. respectively That is 
Table 1 relates to formula (1-1 ). Table 2 relates to formula (1-2). and so on to Table 5. which relaies to^mute (l-S In 
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the Tables, the following abbreviations are used: 



Bu 


butyl 


Bu 


isobutyl 


sBu 


sec-butyl 


6u 


t-butyl 


Bz 


benzyl 


Et 


ethyl 


Me 


methyl 


Pr 


propyl 


JPr 


isopropyl 



IS 



20 



25 



30 



35 



40 



45 



SO 
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Table 1 
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Table t feomtL^ 



Compound No. 


X II 


Y 1 


m 


R 


1-9 


H 


O 


1 


Me 


1-10 


H 


S 


1 


MeO 


1-11 


1 

Me 


0 


1 


H 


1-12 


Me 


0 


2 


H 


1-13 


1 

Me 


o 


3 


H 


1-14 


1 

Me 


0 


-4 


H 


1-15 


ay 

1 

Me 


0 


5 


H 


1-16 


1 

Me 


s 


1 


H 
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Tabte 1 fconL^ 




24 



EP 0 745 600 A1 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



Compound No. 



1-25 



1-26 



1-27 



1-28 



1-29 



1-30 



1-31 



1-32 



X 




N 



N 
I 

Me 




N 



N 
I 

Me 



0;^ 




N 
N 




N 




N 



N 
I 




N 



N 
I 

Et 




N 



N 
I 

Et 



m 



CI 



Me 



H 



H 



rBu 



Me 



MeO 



H 



2S 
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Tftblelfyont) 
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TflbBe 11 UoniA 





Compound No. 


X 


Y 


m 


R 




1-41 




S 


1 


H 


10 












IS 


1-42 


1 

}?r 


S 


5 


a 


20 


1-43 


1 

Bu 


O 


1 


H 


25 


1-44 




0 


4 


H 


30 














1-45 


00- 


S 


I 


H 


35 




1 

Bu 








40 


1-46 


H 


0 


1 


H 


45 


1-47 




O 


3 


H 


SO 
SS 


1-48 


H 


s 


1 


H 
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Table 1 irnnt\ 



1 1-49 


1 X 

Me 


Y 

0 


m 

1 


1 

H 


1-50 


MeO^^^^N 
Me 


0 


2 


H 


1-51 


Me 


o 


3 


H 


1 1-52 


MeO^^^^^N 
' 1 
Me 


o 


4 


H 


1-53 


Me 


o 


5 


H 


1-54 


MeO^^^^N 
Me 


s - 


1 


H 


1 1-55 


^^^''V. XT 

MeC^^^^N 
Me 


s 


2 


H 


1-56 


Me 


o 


1 


Me 
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Table l icontA 



1 Compound No. 
1-57 


X 1 

Me 


Y 
0 


m 
1 


R 

MeO 


1-58 


Me 


0 


1 


F 


1-59 


Me 


o 


1 


CI 


1-60 


MeO-'^-^^Y 
Et 


o 


1 


H 


1-61 


MeO-'^'^^^Y^ 


0 


2 


H 


1-62 


MeO^^-«^Y 

e 


0 


1 


MeO 


1-63 




s 


1 


H 




1-64 


MeO^^^^Y 
Pr 


o 


1 


H 
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Table 1 (cont.\ 





J X 

Pr 


Y 

S 


■pr- 

1 


R 
H 


1-66 


/Pr 


O 


1 


H 


1-67 


iBu 




1 


H 


1-68 


* 1 

/Bu 


s 


1 


H 


1-69 


Me 


o 


I 


H 


1-70 


Me 


0 


1 


MeO 


1-71 


Me 


o 


1 


CI 


1-72 


Me 


0 


2 


H 
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Tabile H ^cont^ 



[ Compound No. { 
1-73 


X 1 
Me 


Y 1 
O 


m 1 
3 


R 
H 


1-74 


Me 


S 


1 


H 


1-75 


Me 


s 


4 


Et 


1-76 


Me 


0 


1 


H 


1-77 


Me 


s 


1 


H 


1-78 


JQC>~ 

Me 


o 


1 


H 


1-79 


Me 


o 


3 


H 


1-80 


Me 


o 


1 


H 
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Table 1 (cont,) 



Compound No. 

I*ol 


1 

Me 


o 


m 

1 


.Ls_ 

H 


1-82 


Me 


o 


1 


H 


US3 


Me 


o 


I 


H 




Pr 


o 


1 


H 


1-8S 


Me 


O 


1 


H 


1-86 


Me 


o 


I 


H 


1-87 


Me 


0 


1 


H 



32 



EP 0 745 600 A1 



Compound No. 


X 


Y 


m 1 


R 


1-88 


^ 1 

Me 


0 


1 


H 


1-89 


i Me 


O 


1 


H 


1-90 


Me 


O 


I 


H 


1-91 


C\ ^ 1.1 

Me-^^^=^N 
Me 


0 


1 


H 


1-92 


Et 


0 


1 


H 


1-93 


1 

Me 


O 


1 


H 


1-94 


Me 


O 


1 


H 
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Table 1 (cantA 



Compound No. 1 


X 1 Y 1 m 1 R 


1-95 


l( 


T 1 

Br Me 


O 


1 


H 


1-96 




CI Me 


0 


1 


H 


1-97 


CF 


J Me 


0 


1 


H 


1-98 


Me 


o 


1 


H 


1-99 


Me-"^S^N 
Me Me 


o 


1 


H 


1-100 




1 

Me 


o 


1 


H 


1-101 


Me Me 


o 


1 


H 
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Comjpoimd No. 


X 


Y 1 


m 


R 


1-102 


Me 


O 


1 


H 


1-103 


Me 


O 


1 


T T 

rl 


1-104 


Me Me 


u 


1 


W 
o 


1-105 • 


CI Me 


O 


1 


H 


1-106 


F Me 


o 


1 


H 


1-107 

1— AW * 


Me 


o 


1 


H 


I-I08 


Cl Me 


o 


1 


H 
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Table 1 ^cont,^ 



Compound No. 1 


X 




.L:l. 


.1 » 


1 ^ 


1-109 


Me> 
HO" 


¥ 

Me 




0 


1 


H 


1-110 


HO" 


T 

Me 


Me 


0 


2 


H 


1-111 


HO' 


iUi 

Me 


Me 


0 


3 


H 


1-112 ■ 


HO'' 


Me 


Me 


s 


1 


H 


1-113 


HO^ 


Me 


1 

Me 


0 


1 


Me 


1-114 


HO''' 




Me 


o 


1 


MeO 






Me 








M15 


HO''' 


Me 


Me 
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1 


H 
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Of the compounds iistedabov ,w particularly prefer the foil wing, that ist say Ckjmpounds No.1 -11. 1-16, 1-18 

1- 22. 1-27. 1^9, 1-50. 1-54. 1-56. 1-98. 1-100. 1-109. 1-129. 1-146. 1-155. 1-156. 1-229, 1-237 1-238 1-247 1-250 

2- 11. 2-49. 2-146. 2-229. 2-237. 2-250. 3-11. 3-49. 3-146. 3-229. 3-237. 3-250. 4-11 . 4-49. 4-146! 4-229.' 4-237.' 4-250.' 
5-11. 5-49, 5-146, 5-229. 5-237 and 5-250. of which Compounds No. 1-11.1-16.1-18 1-22 1-27 1-49 1-50 1-54 
1-56. 1-98. 1-100, 1-109. 1-129. 1-146. 1-229. 1-237. 1-238, 1-247. 1-250. 2-11. 2-49. 2-146. 2-229. 2-237. 2-250' 

3- 11, 3-49. 3-146, 3-229. 3-237and 3-250 are more preferred. Still more preferred compounds are Compounds No 
1-11. 1-16, 1-27, 1-49. 1-50, 1-54. 1-98. 1-100. 1-109. 1-129. 1-146. 1-229, 1-237. 1-238 and 1-250. 

The most preferred compounds are Compounds No.: 

1-11 . 5-{4-(1 -Methylben2imidazol-2-yImethoxy)benzyI]-thia2olidine-2,4-dione; 

1 -49. 5-[4-(6-Methoxy-1 -methyIbenzimida2ol-2-yl-metho)cy)ben2ylllhiazoIidine-2.4-dione; 

1 -1 46. 5-{4-(5-Methoxy-1 -methyIbenzimida2oI-2-yl-methoxy)ben2yllthiazolidlne-2,4-dione: 

1-229. 5-(4-{1 -Benzylbenzimidazol-5-ylmethoxy)benzyl]-thia2olidine-2,4-dione; 

1-237. 5-{4-(5-Hydroxy-1 .4.6.7-tetramethylbenzimida2ol-2-ylmethoxy)benzyllthiazolldine-2.4-dione; and 

1 -250. 5-[4-{5-Acetoxy-1 .4.6.7-tetramethylbenzimidazol-2-ylmethoxy)benzyI]thia2olidine-2.4-dione; 

and phamnaceutically acceptable salts thereof. 

The compounds of the present invention may be prepared by a variety of processes well known In the art for the 
preparation of compounds of this general type. For example they may be prepared by the following Reaction Schemes 
A. B, C. D and E: 

Reaction Scheme A 



This reaction scheme provides for the preparation of compounds of formula (l> in which Z represents any of the 
groups of formula (i). (ii). (iii) and (iv). that is to say compounds of fomiula (la). 
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R^actioH Scheme A 



Step Al 

X— (CHjVi-COOR* X-<CH2)n,— OH 

reduction 

(H) (m) 



Step A2 

Mhsunobu reaction 
R 



HY 




(IV) 



X— (CH2)m-Y 
(V) 




Step A3 



acid or catalytic 
hydrogenation 



In the above formulae: 

X, Y, R and m are as defined above; 



X— (CH2)in-Y 
(la) 




R* represents an alkyl group having from 1 to 5 cartxjn atoms, yvhrch may be a straight or branched chain group, 
for example any of those alkyl groups having from 1 to 5 carbon atoms and included in the examples of groups 
which may be represented by and R^ above, and especially a methyl, ethyl or butyl group; 



Z represents a group of formula (i*). (iii') or (iv*) : 
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(in which Ph represents the phenyl group); and 
2" represents a group of formula (i). (ii). (lii) or (iv), as defined above. 
Step A1 

In Step Al of this reaction scheme, a compound of formula (III) is prepared by reducing a compound of fomiula (II) 
The reaction is conveniently carried out by reduction using a reducing agent. 

There is no particular restriction on the nature of the reducing agents which may be employed in this reaction and 
any reducing agent conventionally employed in reactions of this type may equally be employed here. Examples of 
suitable reducing agents include metal hydrides, such as lithium borohydride. sodium borohydride. sodium cyanoboro- 
hydride, lithium aluminium hydride and diisopropylaluminium hydride. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
invoK/ed and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include- hydro- 
carbons such as benzene, toluene, xylene, hexane or heptane; ethers such as diethyl ether, tetrahydrofuran ordioxane* 
arnides such as dimethylformamide. dimethylacetamide or hexamethylphosphoric triamide; alcohols such as methanol' 
ethanol or isopropanol; and mixtures of any two or more of these solvents. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. In general, we find it convenient to carry out the reaction at a temperature of from that of ice^ooling 
to heating, e.g. to the reflux temperature of the reaction medium, preferably with ice-cooling or at about room temper- 
ature. The time required for the reactfon may also vary widely, depending on many factors, notably the reaction tem- 
perature and the nature of the reagents, especially the reducing agent, and solvent employed. However, provided that 
the reaction is effected under the preferred conditions outlined above, a period of from 0.5 hour to several days will 
usually suffice. ' 

The reaction is preferably carried out in an alcohol or in a mixture of one or more alcohols and one or more other 
organic solvents, in the presence of lithium borohydride. at a temperature of from room temperature to the reflux tem- 
perature of the reaction mixture and for a period of from 1 hour to 1 day; or in a hydrocarbon or an ether in the presence 
of lithium aluminium hydride or diisobutylaluminium hydride with cooling or heating for a period of from 1 to 10 hours 
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St p A2 

In Step A2. a compound of formula (V) is prepared by r acting together a comp und of fomiula (HI), prepared as 
described in Step Al. and a compound of formula (IV) using the Mitsunobu reaction (O. Mitsunobu: Synthesis, 1 (1 981 )]. 
5 The reaction is usually carried out in a solvent in the presence of at least one azo compound and at least one 

phosphine. 

There is no particular restriction on the nature of the azo compounds which may be used, and any azo compounds 
commonly used in this type of reaction may equally be employed here used. Examples of such azo compounds include 
di thyl azodicartoxylate and 1.1'-(azodicart)onyl)dipiperidine. There is likewise no particular restriction on the nature 

10 of the phosphines which may be used, and examples include triphenylphosphine and tributylphosphine. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons, such as benzene* toluene, xylene, hexane or heptane; halogenated hydrocarbons, such as chloroform, meth- 

is yi ne chloride or 1 ,2-dichbroethane; ethers, such as diethyl ether, tetrahydrofuran or dioxane; amides, such as dimeth- 
ylformamide, dimethylacetamide or hexamethy {phosphoric triamide; and mixtures of any two or more of these solvents. 

The reaction can take place over a wide range of temperatures, and the precise reactk>n temperature is not critical 
to the invention. In general, we find it convenient to carry out the reaction at a temperature of from room temperature 
to heating, e.g. to the reflux temperature of the reactbn mixture, more preferably at a temperature of from room tem- 

20 p rature to 60*C. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and solvent employed. However, provkied that the reaction Is 
effected under the preferred conditk>ns outlined above, a period of from several hours to several days, more preferably 
from 5 hours to 3 days will usually suffk^e. 

25 Step A3 

In Step A3, a compound of formula (la) is prepared by deprotecting the nitrogen atom in the compound of formula 
of formula (V). This may be achieved by conventional reactions, for example by treatment with an acid or by catalytic 
hydrogenation. 

30 Where the reaction is carried out using an acid, there is no particular restrk:tion on the nature of the acid which 

may be used and any acid conventionally used for reactions of this type may equally be used here. Examples of suitable 

acids include organic, especially carboxylic and sulphonic. acids, such as trifluoroacetic acid, trifluoromethanesulphonic : 
acid and acetic acid, and inorganic acids, such as hydrochtoric acid and sulphuric acid. The reactbn may be carried 
out in the presence or absence of a solvent. 
3S Where a solvent is used, there is no particular restriction on the nature of the solvent to be employed, provided 

that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least 
to some extent. Examples of suitable solvents include: hydrocarbons, such as benzene, toluene, xylene, hexane or 
h ptane; halogenated hydrocarbons, such as chloroform, methylene chforkJe or carbon tetrachkjride; ethers, such as 
diethyl ether, tetrahydrofuran or dioxane; amides, such as dimethylformamide, dimethylacetamide or hexamethylphos- 
40 phoric triamide; esters, such as ethyl acetate or methyl acetate; water, and mixtures of any two or more of these 

solvents. ^ 
The reaction can take place over a wide range of temperatures, and the precise reactbn temperature is not critical i 
to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling to the ^ 
r flux temperature of the reaction mixture. The time required for the reaction may also vary widely, depending on many . | 

4S factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, provided * 
that the reaction is effected under the preferred conditions outlined above, a period of from several tens of minutes to 
s veral tens of hours, more preferably from 0.5 to 10 hours, will usually suffice. 

This step can also be achieved by catalytic hydrogenation of a compound of formula (V). There is no particular 
r striction on the nature of the catalysts which may be used, and any hydrogenation catalysts comrrronly used in this 
so type of reaction may equally be employed here. Examples of such hydrogenation catalysts include palladium-on-char- 
coal, palladium black, platinum oxide and platinum black, of which we prefer palladium-on-charcoal. 

The reaction is normally and preferably effected in the presence of a solvent. There is no partcular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
ps carbons, such as benzene, toluene, xylene, hexane or heptane; halogenated hydrocarbons, such as chloroform, meth- 
ylene chloride or carbon tetrachloride; ethers, such as diethyl ether, tetrahydrofuran or dioxane; alcohols, such as 
methanol, ethanoi or isopropanol; amides, such as dimethylformamide. dimethylacetamide or hexamethy iphosphoric 
triamkje; and mixtures of any two or more of these solvents. 
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teth^nJ^r 1*^ place over a wid rang oft mperatures. and the precis reaction temp ratur is not critical 
toL^o erjmrT7 to carry out the reaction at at mperatur of trl room temperature 

uJ^H^^V,^ T^^^'^'"" actionmixture.preferablyatroomtemperatureorwithheafing.Th 

tt^nature of tt^e reagents and solvent mployed. How ver. provided that the reaction is effected under L preferred 
St^uf^e ^ ^ °* «° ^^'^^ days, more preferably from 1 hour to 1 day 



Reaction Scheme B 



This is a process which may be used to prepare compounds of formula (I) in which Y represents an oxygen atom 

rvleZl^ol' " 'T?, "^"^ " 2.4^ioxothiazolidlr^ylidenylmeth5 or 2.4KlioZ£oSn 

5-ylmethyl group, i.e. compounds of formulae (VII) and (Vlll). respectively. 
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StepBl 
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In the above formulae, X, R and m ar as defined abov . 
Step B1 



!nH t^" V '^""^ (VI) is prepared by treating a compound of formula (III) with a base (the first 

^ei^ J fllSL H^l^f '''^^ ^""^ a£-fluorobenzaldehyde derivative oS fLula (V?a) such Ls 

2-me*oxy-4-fluoroben2aldehyde or 3-methyl-4-fIuorobenzaldehyde (the second stage) 

in particular restriction on the nature of the base used in the first stage, and any base commonly used 

hySlSe^ ^ ^"^"^ °' '^^^ hyd'rS^s^rS^fum 

r^^x^Z^^nT "'^'f^^^K* preferably effected in the presence of a solvent. There is no particular 

Zn!T- TL T.°' '° P'*^'^^^ "'^^ « ''^^ "o effect on the reactk^ S the 

hydrocaibons. such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether teSvdrofuS^ or 

.h^® '^T^, *^ ^""^ ^ "^a^ temperatures, and the precise reaction temperature is not critical 

•g. to the reflux temperatureof the reaction mixture. The time required for the reaction may also vaiy Widely de^^ 

"'^!"' r'""" and the nature of the reagents and LlSTem^oXi Tweve? 

provided mat the reactran .s effected under the preferred conditions outlined above, a period of froSi s^eral te^ oi 
minutes to one day, more preferably from 1 to 10 hours, will usually suffice P«noa oiirom several tens of 

After completion of the first stage reaction, the second stage can be carried out by adding a p-fluorobenzaldehvde 
der«rat«re of formula (Via) to the reaction mixture and then by allowing the mixture ST!^, ft I n^n^SSlrJt 
sepa^te the reaction product of the first stage before car^^ing out the second stage necessary to 

.«.mn?^'^^'^*'°" f ^-^ f ^^^^ ^ ra"9« of temperatures, and the precise reaction 
temperature ,s not cnt.cal to the invention. In general, wo find it convenient to carnr out the reaction STtemSu^ 
of from room temperature to heating, e.g. to the reflux tempeiature of the reactionmixture ^^Z^,^u!^TionZ 

above, a penod of from several tens of minutes to several days will usually suffice. raons ouriineo 



Step B2 



2.4^L?of fomTuirS"' °' ^'^ " '^''^ " '"^""^ «^'-°««'-- 

SimJ^h/ ut^^JTi'c^ r *^ "^^"'^ °' be used, and any catalyst 

^ ^'^ *^ ""^y ^''"^''y e'"Ptoyed here. Examples of such catalyst^ include Sm 

acetate, pipendinium acetate and piperidinium benzoate ««"»iy5i5 inciuae soaium 

the r^tur«^f !h" "°™f y preferably effected in the presence of a solvent. There is no particular restriction on 
r T J ! 1 ^° '° employed, provided that it has no adverse effect on the reactton or on ^^TeZ 
and that rt can dissolve the reagenfs. at least to some extent. Examples of suitable sSIeS^^sTnclude hvd?^ 
ZT^^c^Zs :ihTr::;,21ol":;h^'T '^"^ ^ '^^Ptane: ethers, such L diethyl ether. tetrCrofuSr oS^ 
^^am!rhLth K ""ethanol. ethanol or isopropanol; amides, such as dimethylfomnamide. dimethylacetamide or 
r<^^e nS^'' K "^"""^ halogenated hydrocarbons, such as methylene chloride, ch lorofom, oM 2^Shlo 
':^':::or"::^:oT.sT^:^"'' °' ^^'^^ - - acetate; and .^To, 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 

oi tte Tc^r T"^^- ""'^ ' '° "^"^ '^"^ ^ heating, e.g. t^? Xx teCr^ tu7e 

Of the reaction mixture. The time required for the reaction may also vary widely, depending on manrf^^tor^nSb J 

TT'^'T ""^ °* '^"^ ^"^ employed However, p?ov^Sa?.he eacSS, is 

^ relit?/ preferred conditions outlined above, a period of from 1 to 50 hours wiirusualty suffice 
«it« J^lT'r^ compound of tom.ula (VII) is a compound of the present invention and may be the desired product- 
altematively, it may be subjected to optional Step B3. y <» " ■« aesireo proouci. 
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SteDB3 

In Step B3. a compound of f rmula (VIII) is prepared by reducing a compound of formula (VII), preferably by m ans 
of catalytic hydrogenation. There is no particular restricti n on th nature of the catalysts which may b used, and any 

s hydrogenation catalysts commonly used in this type of reaction may equally be employed here. Examples of such 
hydrogenation catalysts include palladium-on-charcoal and palladium black, preferably palladium-on-charcoaL 

The reaction is nomially and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or on the reagents 
Involved and that It can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 

10 carbons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane or tetrahydro- 
furan; alcohols, such as methanol, ethanol or isopropanol; organic acids, such as formic acid, acetic acid or propionic 
acid; amides such dimethylformamtde. dimethylacetamide or hexamethytphosphoric triamide; and mixtures of any two 
or more of these solvents. 

The reaction is nomnally carried out at atnrK3spheric pressure or under superatmospheric pressure; preferably under 
IS superatmospheric pressure. 

The reaction can take place over a wide range of temperatures, and the precise reactton temperature is not critk:al 
to the invention. In general, we find it convenient to carry out the reaction at a temperature of from room temperature 
or with heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reactbn may also vary 
widely, depending on many factors, notably the reaction pressure and temperature and the nature of the reagents and 
20 solvent employed. However, provided that the reaction is effected under the preferred conditions outlined above, a 
period of from several hours to several days, more preferably from 1 hour to 1 day, will usually suffice. 

This step can also be effected by treating the compound of formula (VII) with a metal hydride according to the 
procedure disclosed in WO 93/1 309A. 

2S Reaction Scheme C 

This scheme prepares a compound of formula (I) in which Z is at the para position and is a group of formula (v), 
that is a compound of formula (X). or in which Z is at the para position and is a group of formula (iv), that is a compound 
of formula (XI). 

30 



35 



40 



45 
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ReacdoH Scheme C 



R 



StepCl 

X— (CH2)m-0— f f ' ) V-CHO 



a)H2N0HHa 
(VI) b)reductioa 



StepC3 



CLC.NCO 




X— (CH2)ni-0 



X— (CH2)m-0 



(X) i, 



o 

A 



NH2 



In the above formula. R, X and m are as defined above. 
Step CI 

In Step CI . a compound of fomiula (IX) is prepared by reacting a compound of formula (VI) (which may have been 
prepared as described in Step B1 of Reaction Scheme B) with hydroxylamine (preferably as the hydrochloride), in a 
first stage, followed, in a second stage, by reducing the product. 

The reaction of the compound of formula (VI) with hydroxylamine (hydrochloride) is. in general, preferably effected 
in the presence of a solvent There is no particular restriction on the nature of the solvent to be employed, provided 
that It has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents at least 
to some extent. Examples of suitable solvents include: hydrocarbons, which may be aliphatic or aromatic such as 
benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane or tetrahydrofuran; alcohols such 
as methanol, ethanol or isopropanol; amides, such as dimethylformamide. dimethy lacetamide or hexam'ethylphosphor- 
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ic triamide; halogenated hydrocarbons, such as methyl n chloride, chloroform or 1 .2*dichloroethane; nitrites, such 
as acetonitrile or propionitril ; sters. such as ethyl formate or ethyl acetate; amines, such as pyridin , tri thylamine 
or N,N-dlisopropyl-N-ethylamin ; and mixtures of any two or more of th s solvents. 

Th reaction can tak place over a wid rang of temperatures, and the precis reaction t mperature Is not critical 

s to the invention. In general, we find it convenient to carry out the reaction at a temperature of from room temperature 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditbns outlined above, a period of from 
s veral hours to several tens of hours will usually suffice. 

10 The subsequent reduction in the second stage of this step may be carried out by hydrogenation in the presence 

of a reducing agent. There is no particular restriction on the nature of the reducing agent which may be used, and any 
reducing agent commonly used In this type of reaction may equally be employed here. Examples of such reducing 
agents include metal hydrides, such as lithium aluminium hydride, diisobutylaluminium hydride, lithium t)orohydride, 
sodium borohydride or sodium cyanoborohydride. 

IS The second stage reaction is normally and preferably effected in the presence of a solvent. There is no particular 

r striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: 
hydrocart)ons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane or tetrahy- 
drof uran; amides, such as dimethylformamide, dimethylacetamlde or hexamethylphosphoric triamide; alcohols, such 

20 as methanol, ethanol or isopropanol; and mixtures of any two or more of these solvents. 

The reaction can take place over a wide range of temperatures, and the precise reactk>n temperature is not critrcal 
to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling to heating, 
e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, 

26 provided that the reaction is effected under the preferred conditions outlined above, a period of from several tens of 
minutes to one day, more preferably from 1 to 10 hours, will usually suffice. 

Step C2 

30 In Step C2. a compound of formula (X) is prepared by reacting a compound of formula (IX) with trimethylsilyl 

isocyanate, of formula MesSiNCO (Me represents the methyl group). 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
ps carbons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane or tetrahydro- 
furan; amides, such as dimethylformamide, dimethylacetamide or hexamethylphosphoric triamide; halogenated hydro- 
carbons, such as methylene chloride, chloroform or 1 ,2-dichloroethane; and mixtures of any two or nrxn-e of these 
solvents. 

The reaction can take place over a wide range of temperatures, and the precise reactk^n temperature is not critical 
40 to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling to heating, 
.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary widely depending 
on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, 
provided that the reaction is effected under the preferred conditions outlined above, a period of from several tens of 
minutes to several days will usually suffice. 
^ The resulting compound of formula (X) is a compound of the present inventk)n. However, if desired, the compound 

of formula (IX) may be subjected to optional Step C3. 

Step C3 

so In Step C3. a compound of formula (XI) is prepared by reacting a compound of formula (IX) with N-(chlorocarbonyl) 

isocyanate, of formula CLCO.NCO. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
ps Carlsons, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or heptane; ethers, such as 
diethyl ether, tetrahydrofuran or dioxane; amides, such as dimethylformamide, dimethylacetamide or hexamethylphos- 
phoric triamide; halogenated hydrocarbons, such as methylene chloride, chk^roform or 1,2-dichloroethane; nitriles. 
such as acetonitrile or propionitrile; esters, such as ethyl formate or ethyl acetate; and mixtures of any two or more of 
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these sofv nts. 

Th reaction can take place over a wide rang of temperatures, and th precise reaction temperatur is not critical 
toth iny ntion.lngeneral.weflndrtconvenienttocariyoutthereactionatatemp ratur offromic K^oling to heating. 
e.g.toth reflux t mp ratur of the reaction mixture. Th time required for the reaction may also vaiy widely, depending 
on many factors, notably the reaction temperature and the nature of the reagents and solvent mployed However, 
provided that the reaction is effected under the preferred conditions outlined above, a period of from several tens of 
minutes to several tens of hours will usually suffice. 

Reaction Scheme D 

'® ® process which may be used to prepare compounds of fomiula (I) in which Z represents a group of formula 
(II) or (iiO. that is a 2.4<Jioxothia2olidin-5-ylmethyl or 2.4Kiioxooxa2olidin-5-ylmethyl group, i.e. compounds of fonnula 
(XV). 



Reaction Scheme D 




^"^^^ X-(CH2)5-Y 



Y 



,NH 

(XV) 



In the above formulae: 

X, Y, R and m are as defined above; 
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Y* repr s nts an oxygen or sulphur atom; 

Q repr sents a lower alkoxycarbonyi group, a formyl group, a protected f rmyl group, a carboxyl group or a hydroxy 
group; and 

5 

Halo represents a halogen atom. 
Step D1 

10 In Step D1 , a compound of formula (XIV) is prepared by reacting a compound of formula (XII) with a compound 

of formula (XIII) in the presence of a base. 

There is no particular restriction on the nature of the base which may be used, and any base commonly used in 
this type of reaction may equally be employed here. Examples of such bases Include: Inorganic bases, for example 
hydrides (such as sodium hydride or potassium hydride) and carbonates (such as potassium carbonate or cesium 

IS cart)onate); and organic bases, such as triethylamine. 

The reaction is normally and preferably effected in the presence of a solvent. There Is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to isome extent. Examples of suitable solvents include: hydro- 
cartKxis, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or heptane; ethers, such as 

20 diethyl ether, tetrahydrof uran or dioxane; amides, such as dimethylformamide, dimethylacetamide or hexamethylphos- 
phoric triamide; and mixtures of any two or more of these solvents. 

The reaction can take place over a wide range of temperatures, and the precise reactton temperature is not critical 
to the inventton. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling to heating, 
e. g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary widely, depending 

25 on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, 
provided that the reaction is effected under the preferred conditions outlined above, a period of from 0.5 hour to several 
days will usually suffice. 

The reaction is most preferably carried out with cooling or heating or at room temperature in an amide or in a 
mixture of at least one amide with at least one other organic solvent, in the presence of sodium hydride and for a period 
30 of from 1 to 10 hours. 

The compounds of formula (XIV). which are prepared by this method, are important intermediates for the prepa- 
ration of the compounds of formula (1) of the present invention, as well as for the preparation of other valuable com- 
pounds. These compounds of formula (XIV) thus also form part of the present invention. 

35 Step D2 

In Step D2, a compound of formula (XV) is prepared by one of the following two methods (a) and (b). 
Step D2(a) 

40 

The compound of formula (XV) can be produced by reacting a compound of formula (XIV), in which Q represents 
a lower alkoxycarbonyi group, with a 1 ,2-diaminobenzene derivative. 

Where Q represents a lower alkoxycarbonyi group, this preferably has a total of from 2 to 7 carbon atoms (i.e. the 
alkoxy part has from 1 to 6 cartx)n atoms), and may be a straight or branched chain group. Examples of such groups 

45 include the methoxycarbonyl. ethoxycarbonyl. propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarb- 
onyl. sec-butoxycarbonyl, t-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, neopentytoxycarbonyl, 2-meth- 
ylbutoxycarbonyl, 1 -ethylpropoxycarbonyl, 4-methylpentyloxycarbonyl. 3-methylpentyloxycartx>nyl, 2-methylpenty- 
loxycarbonyl, 1 -methylpentyloxycarbonyl. 3.3-dimethylbutoxycarbonyl. 2.2-dimethylbutoxycarbonyl, 1,1-dimethylbutox- 
ycarbonyl, 1 ,2-dimethylbutoxycarbonyl. 1,3-dimethylbutoxycarbonyl, 2,3-dimethylbutoxycarbonyI, 2-ethylbutoxycarb- 

50 onyl, hexyloxycarbonyl and isohexyloxycarbonyl groups. Of these, we prefer those alkoxycarbonyi groups having from 
2 to 5 carbon atoms, preferably the methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxy- 
carbonyl and isobutoxycarbonyl groups, more preferably the methoxycarbonyl and ethoxycarbonyl groups, and nrxjst 
preferably the ethoxycarbonyl group. 

The reaction Is normally and preferably effected in the presence or the absence of a solvent. There is no particular 

55 restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the 
reagents involved and that It can dissolve the reagents, at least to some extent. 

Examples of suitable solvents include: hydrocarbons, preferably aromatic hydrocarbons, such as benzene, toluene or 
xylene; ethers, such as diethyl ether, tetrahydrofuran or dkaxane; amides, such as dimethylformamide. dimethylaceta- 
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mid or hexamethylphosphoric triamid ; alcohois. such as methanol, athan I or butanol; acids, such as acetic acid or 
propionic acid; and mixtures of any two or more of these solvents. 

Th reaction can tak place over a wid range o» temperatures, and the precis reaction t mperature is not critical 
to the invention. In g neral. we find it conv nient to carry out the reaction with heating, .g. to th reflux temp rature 
of the reaction mixture. The tin. required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents and solvent employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, a period of from 3 houra to several days will usually suffice 
. , Jw.'f^'^*^ preferably carried out in the absence of a solvent with heating at a temperature of f rom Strc 

tol50*Cforapenodoffrom5houisto2days. 

Step D2fb^ 

As an alternative, the compound of fomiula (XV) can be produced by reacting a compound of formula (XIV). in 
which Q represents a fomiyl group, in a flist stage, with a 1 .2-diaminobenzene derivative, and then, in a second staoe 
treating the product with an oxidizing agent ' 

The reaction in the first stage is nomially and preferabty effected m the presence of a solvent. There is no particular 
r stnction on the nature of the solvent to be employed, provided that It has no adverse effect on the reaction or on the 
reacts involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include- 
hydrocarbons, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or heptane; ethers such 
as diethyl ether, tetrahydrofuran. dioxane or 1 .2-dbnethoxyethane; amides, such as dimethyfformamide. dimethyla- 
cetamide or hexamethylphosphoric triamide; alcohols, such as methanol, ethanol or isopropanol; acids, such as acetic 
acKJ or propionic acid; sulphoxides, such as dimethyl sulphoxide; and mixtures of any two or more of these solvents 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not critical 
to the invention. In general, we find it convenient to carry out the reaction at about room temperature or with heating 
e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary widely, depending 
on many factors, notably the reactton temperature- and the nature of the reagents and solvent employed However 
provided that the reaction Is effected under the preferred oonditkxis outlined above, a period of from 1 hour to several 
days will usually suffice. 

The product is then treated-, in the second stage, with an oxidizing agent There is no partnular restriction on the 
nature of the oxidizing agent which may be used, and any oxidizing agent commonly used in this type of reaction may 
equally be employed here. Examples of such oxklizing agents include kxiine, silver oxide and lead tetraacetate of 
which we prefer iodine. 

The treatment with the oxidizing agent m this second stage is normally and preferably effected in the presence of 
^'^^ w ™ "° particular restriction on the nature of the solvent to be employed, provided that it has no adverse 
effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples 
of suitable solvents Include the solvents cited above for use in the first stage, preferably the etheis 

The reaction can take place over a wkJe range of temperatures, and the precise reactkxi temperature is not critical 
to the invention. In general, we find it convenient tocarry out the reactton with heating. The time required tor the reaction 
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and 
solvent employed. However, provided that the reaction is effected under the preferred conditions outlined above a 
period of from 1 hour to several days will usually suffice. 

In the compound of fomiula (XIV). where Q represents a protected fomiyl group, the formyl-protecting group may 
be removed prior to subjecting the compound to the reaction of Step 02. Examples of such protected fonnyl groups 
o i!' ?' ^^"'P'^- climethoxymethyl, diethoxymethyl. 1.3Klioxan-2-yl. 1.»<Jioxolan-2-yl. 1 .3sJilhian-2-yl and 
1 ,3^ithiolan-2-yl groups. The formyl-protecting group can be removed by conventkxiai methods well known in the art 
for example by contacting the compound of fomiula (XIV) with a conventtonal deprotecting agent under the conditions 
conyentionally used for deprotection. These conditkxis are described in T W. Green: Protective Groups in Organic 
Synthesis (John Wiley & Sons Ed.) or J. F. W. McOmie: Protective Groups in Organic Chemistry (Plenurn Press Ed.). 

Reactky> Scheme E 

/ -X ^ "X '^^ process which may be used to prepare compounds of fonnula (I) in which Z represents a group of formula 
00 or (.11), that IS a 2,4-dioxothiazolidin-5-ylmethyl or 2,4KJioxooxazolidin-5-ylmethyl group, i.e. compounds of formula 

(aV). 
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R^atdom Scheme E 



Q_<CH2)iH-ado + «YH^)^N02 Step El 



(XH) R 

(XVI) 



Q-<CH2)ijr-Y— ^^>-N02 Stq>E2 

(xvn) ^ 



(xvm) *• 



(XDO Hal/ H2N-C-NH2 



(XIV) ^ 

X-(CH2)5-YH^)->S^° 

(XV) 



203 



EP 0 745 600 A1 

In the abov formulae. Q. X. Y. r. R. R. Hal and m are as d fined above; 
Step El 

SteoEg 

In Step E2, a compound of tonmula (XVIII) is prepared by reducing a compound of formula fXVin 
Step E3 

Step E4 

andLr/u're^^in^hTpTrcrhTd 

Step E5 

reaction conditions. ^ ' earned out using the same reagents and 

conventional means, for e)Xte coTu^nTh^l T^'^' "'^ «^P'>""ds -Stained can be further purified by 
procedures AnexinSs^l^^H^r '"""^^'^'^y' recrystalllzation. reprecipitation or similar well known 
Liradc^^un^SLl ,«ng o"^^^^^^ adding a solvent to the reaction mixture; extracting the 

cHrcxnatography though siliige,:;?.°:rd:orn^^^^^^^ 

PREPARATI ON OF STARTING MATERIAI 



Reaction Scheme F 



grourssrrs^pTd^Trr^^^^^ 
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Reaction Scheme F 



10 



IS 




(XX) 



H-COOR" 
(XXI) 



StepFl 



20 



2S 




StepFl 



(XXn) 



(xxm) 



:ooR' 



30 



35 




(II») 



N 

} 



\ 



(CH2Wt COOR- 



45 



SO 



ss 



In the above formulae: 

B*. m and Halo are as defined above; and 

R" represents a hydrogen atom or an alkyi group having from 1 to 6 carbon atoms. 

The benzimidazole ring in the compounds of formulae (XXH) and (lla) may be unsubstituted or it may be substituted 
at any one or more of the 2-, 4-, 5-, 6- and 7- positions by a substituent selected from the group consisting of substituents 
cc, defined and exemplified above. Similarly, the benzene ring of the compound of formula (XX) may be unsubstituted 
or it may have from 1 to 4 substituents selected from the group consisting of substituents a, defined and exemplified 
atx>ve. Also, the hydrogen atom shown in the compound of formula (XXI) may be replaced by one of substituents a. 
Where one or more of substituents a is present in any of the compounds of formulae (XX). (XXI), (XXII) and (lla), it is 
preferably an alkyl group having from 1 to 4 carbon atoms, an aryl group having from 6 to 10 carbon atoms in a 
carbocyclic ring or an aralkyi group having a total of from 7 to 11 carbon atoms in the aryl and alkyi parts; the aryl and 
aralkyi groups nr»y be unsubstituted or they may be substituted, preferably with from 1 to 3 substituents selected from 
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the group consisting of substituents p. d fined and xempUfied abwe 

preferably the methyl and ethiriJrollS' Pf«'«^ t^ose aJkyI groups having from 1 to 4 cartoon atoms: most 



StepFI 



becarnedLilngthe^TrlL^XreLr'^^^^^^ 

Step F2 

offo^:s:So.™sTai:!sr^^^^^ 

that described in Llebigs Ann ChlrT li^ 0 ^ may be earned out by well known procedures, for example 
Reaction Scheme G 

offormub(llb). t^"2Wi-COOR' at the 4-. S-. 6- or /-position, that is a compound 
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Reac&OR Scheme G 



s 



to 



IS 



20 



2S 



30 



35 



40 




^ In the above formulae, R' and m are as defined above. 

The benzimidazole ring in the compound of formula (Mb) may be unsubstituted or it may be substituted at from 1 
to 5 of the 1 2-» 4-, 5-, 6- and 7- positions by a substituent selected from the group consisting of substituents a, defined 
and exemplified above. Similarly, the benzene ring of the compounds of formulae (XXIV), (XXV) and (XXVI) may be 
unsubstituted or it may have from 1 to 3 substituents selected from the group consisting of substituents a, defined and 

50 exemplified above [provided that no more than one of the positions ortho to the amino group of the compound of formula 

(XXIV) may be so substituted]. Also, the hydrogen atom shown In the compound of formula (XXI) may be replaced by 
one of substituents a. Furthermore, the amino group or one of the amino groups of the compounds of formulae (XXIV), 

(XXV) and (XXVI) may have a single substituent selected from the group consisting of substituents a, defined and 
exemplified above. Where one or more of substituents a is present in any of the compounds of formulae (XXI), (XXi V). 

ss (XXV). (XXVI) and (lib), it is preferably an alkyi group having from 1 to 4 carbon atoms, an aryl group having from 6 to 
10 carbon atoms in a carbocyclic ring or an aralkyl group having a total of from 7 to 11 carbon atoms in the aryl and 
alkyI parts; the aryl and aralkyl groups may be unsubstituted or they may be substituted, preferably with from 1 to 3 
substituents selected from the group consisting of substituents p, defined and exemplified above. 
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Step G1 



- J. G. Hogg tt. R. B. Moodie J R Peton K «;^v^J^ m^T ^ P-^edur described by. for example- 

and J. H. Ridd. A^matic Subs^S Nrt^^S^^^n^"^^^^ Cambridge. 1980; R B. D. d7te Mare 

Nitration Of Hyd«x:arbons and <Z^o'^^cZ^ P^Zr^:^ ^^^T ^ 
Othmer. Encyclopedia of Chemical TechSogy ^M^^n^l!!!: ^ ^^Qht in Kirk- 

• 784. 1967; H. A. Lubs. Chemistry of Synthe^^e« Sd Ram!;? B^l.^^^^ • York. pp. 

12. 71. 350 etc. ^ ^ Pigments. Reinhold Publishing Corp.. New Vbrk. 1955. pp. 

Step G2 

isno^rSi^^r^Sirvr;^^^^^^^ 

and that it can dissolve the reagents at leasTto 21r^J^!n. p f T '^Sents involved 

such as benzene, toluene, xylene. J^^e oCtr^ether:lc1rd'i?hv^^^ T^^ hydrocarbons 
such as dimethylformamide. dimethylacetamide or h^eSitSi^^Jl! w '«"f'y^'°'"'an ordioxane; amides 
nol. propanol or t-butanol; esters such as ethS a^SH^ter ^= '"^'^ ^ 

The reaction can take place overa Scte^^J^!" ^S.^ '"^^ °' """^^ °' '^^^^ 

to the invention. In general, we findT4CiS?t?<i™3Crr^^^ T'r"""^ '""*="°" »«-P««ture is not critical 
e.g. tothe refluxtemperatureof the re^S?S°eTe^e ?Ja J^^oM^^^^ 
on many factors, notably the reaction temperati e lS rnaTun^^^^^^^^^ 

provided that the reaction is effected under the DrefeTOdco^riw^o of the reagents and solvent employed. However, 
days will usually suffice. ^ condrtions outlined above, a period of from 0.5 hour to several 

This step can also be carried out by catalytic hydrogenation 

cata^sr;::moXTe^^^^ -Ployed in th. reacts and any 

Ran^nickel.pal,adium.r,^ar^^ 

fhenrnre=?breCrpr:rtr:s~ 

invoked and that it can dissolve the Xnts aU^luo some Z^L'^ T °^ °" '^^"'^ 

carbons suchasbenzene. toluene xylenfJexaneSheLTLh l^^S'^ *" ^"^^^ ^"^^"'^ hydro- 

amidessuch as dimethvlfom,amid« Hi^:* Jr ":r=::^ t"^^^^ ^'^'^^ tetrahydrofuran ordioxane: 

ethanol, propanol or ethylene gVcol hSogiS2^d.^S!,T^ 

mixtures of any two or more ofrese S^ " "^ 

.othl^n^^n^ri^gr^rrfir^^^^^^^ 

e.g. tothe reflux temperatureof the rea<Srmi21Smtl^^^^^ 

on many factors, notably the reaction temperature and hT,^.r^ It '^a^f'^n^y also vary widely, depending 
provided that the reaction is effected ond^^ZTl^ the nature of the reagents and solvent employed. However 
days will usually suffice 

Step G3 

Reaction Scheme H 

The , .2-diaminobenzene derivative, which is used in Step 02 of Reaction Scheme D and in Step Fl of Reaction 
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described in the following reaction schem H. 




.NH2 




10 



Step HI 



IS 



(xxvn) 



(xxvm) 



25 



20 



StepG2 




(XX) 



30 Step HI 



In Step H1 . a compound of formula (XXVIIi) is prepared by nitrating a compound of formula (XXVII). This reaction 
is essentially the same as that described in Step G1 of Reaction Scheme G. and may be carried out using the same 
reagents and reaction conditions. 



In Step H2, a compound of formula (XX) is prepared by reducing a compound of formula (XXVIII). This reaction 
is essentially the same as that described in Step G2 of Reaction Scheme G. and may be carried out using the same 
^ reagents and reaction conditions. 

BIOLOGICAL ACTIVITY 

The compounds of formula (I) and salts, thereof possess the ability to reduce insulin resistance, hyperlipidaemia. 

^ hyperglycaemia, gestational diabetes mellitus, obesity, impaired glucose tolerance, diabetic complications, artertoscle* 
rosis, cataracts, and polycystic ovaiy syndrome, and, in addition, have aldose reductase inhibitory activity, 5-Iipoxyge- 
nase Inhibitory activity and the ability to inhibit the formation of lipid peroxide. They are thus useful for the prevention 
and/or therapy of hyperlipidaemia, hypergtycaemia, obesity, impaired glucose tolerance, hypertension, osteoporosis, 
cachexia, fatty liver, diabetic complications, arteriosclerosis, and cataracts; for the prevention and/or therapy of other 

^ diseases caused by insulin resistance, including gestational diabetes mellitus, and polycystic ovary syndrome; and for 
the prevention and/or therapy of inflammatory diseases, acne, sunburn, psoriasis, eczema, allergic diseases, asthma, 
Gl ulcer, cardiovascular diseases, atherosclerosis, and cellular injury induced by ischemic diseases. 

The compounds of the present invention can be administered in various forms, depending on the disorder to be 
treated and the age, condition and body weight of the patient, as is well known in the art. For example, where the 

55 compounds are to be administered orally, they may be formulated as tablets, capsules, granules, powders or syrups; 
or for parenteral administration, they may be formulated as injections (intravenous, intramuscular or subcutaneous), 
drop infusion preparations or suppositories. For application by the ophthalmic mucous membrane route, they may be 
formulated as eyedrops or eye ointments. These formulations can be prepared by conventional means, and. if d sired. 



35 



Step H2 



209 



EP0745 600A1 

Ih active ingredient may b mixed with any conv ntional additiv . such as an xcipient, a bind r. a disint grating 
agent, a lubricant, a corrigent, a solubilizing agent, a suspension aid, an mulsifying agent or a coating agent. 

Examples of vehicles which may be empi yed include: organic vehicles including; sugar derivatives, such as lac- 
tos . sucrose, glucos . mannitol and sorbitol; starch d rivatives. such as com starch, potato starch, a-starch, dextrin 
and carboxymethylstarch; cellulos derivatives, such as crystallin c llulose. low^ubstituted hydroxypropylcellulos . 
hydroxypropylmethylcellulose. carboxymethylcellulose. calcium carboxymethylcellulose and internally bridged sodium 
cartjoxymethylcellulose; gum arable; dextran; Pullulane; and inorganic vehicles including silicate derivatives, such as 
light silicic anhydnde, synthetic aluminium silicate and magnesium aluminate metasiTcate; phosphates, such as calcium 
phosphate; carbonates, such as calcium carbonate; and sulphates, such as calcium sulphate. 

Examples of lubricants which may be employed include: stearic acid; metal stearates. such as calcium stearate 
and magnesium stearate; talc; colloidal silica; waxes, such as bee gum and spermaceti wax; boric acid; adipic acid- 
sulphates, such as sodium sulphate; glycol; tumeric acid; sodium benzoate; DL-leucine; tatty acid sodium salts; lauryl 
sulphates, such as sodium lauryl sulphate and magnesium lauiyl sulphate; silicates, such as sOicIc anhydride and silicic 
acid hydrate; and the aforementioned starch derivatives. 

Examples of binders which may be employed include: polyvinylpyrrolidone; macrogol; and the same compounds 
as are mentioned above for the vehicles. 

Examples of disintegrators which may be employed include: the same compounds as are mentioned above for 
th vehicles; and chemically modified starches and celluloses, such as sodium crosscarmellose. sodium carboxymeth- 
ylstarch and bridged polyvinylpyrrolidone. 

Examples of stabilizers which may be employed Include: paraoxybenzoates. such as methylparabene and propyl- 
parabene; alcohols, such as chlorobutanol. benzylalcohol and phenylethylalchol; benzalkonium chloride; phenols, such 
as phenol and cresol; thimerosal; dehydroacetic acid; and sortaic acid. 

Examples of corrigents which may be employed include: sweetening agents, acidifiers and spices. 
Although the dosage will vary depending on the symptoms, age and body weight of the patient, the nature and 
severity of the disorder to be treated or prevented, the route of administration and the form of the dmg. In general, 
where the drug to to be administered orally, a daily dosage ranging from a minimum of 0. 1 mg (preferably 1 mg) to a 
maximum of 2000 mg (preferably 500 mg and more preferably 100 mg) of the compound is recommended for an adult 
human patient, and this may be administered In a single dose or in divided doses. Where the drug to be administered 
intravenously, a daily dosage ranging from a minimum of 0.01 mg (preferably 0.1 mg) to a maximum of 500 mg (pref- 
erably 50 mg) of the compound is recommended for an adult human patient, and this may be administered in a single 
dose or in divided doses. 

The activity of the compounds of the present invention is illustrated by the following Experiments. 

Experiment 1 
Hypoglvcaemic activity 

The test animals used were hyperglycaemic male mice of the KK strain, each having a body weight of at least 40 
g. The compounds under test were mixed with a 1 : 1 by volume mixture of polyethylene glycol 400 and water Each 
aninrtal was orally administered a test compound in the amount shown in the following Table 6 and then allowed to feed 
fre lyfor18hours. Attheendof thistime, blood was collected from the tail veins without anesthesia. The blood glucose 
level (BGL) was determined by means of a glucose analyzer (GL-101, manufactured by Mitsubishi Kasei Co. or a 
GIucoroder-F manufactured by Shino Test Co.). 

The hypoglycaemic effect was calculated by the following equation: 

Hypoglycaemic effect (%) = 
[(BGLg - BGLj)>BGLs] ^ 

where: 

BGL3 Is the blood glucose level in the group administered a solvent only, but no active compound; and 
BGI-, is the blood glucose level in the group administered a test compound. 

The results are shown in the following Table 6, in which each compound of the present invention is identified by 
the number of one of the foltowing Examples in which its preparation is illustrated. 
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Table 6 



10 



IS 



20 



2S 



Cpd. of ExampI No. 


Dose (mg/kg) 


Hypoglycaemic effect (%) 


1 


1 


36.2 


2 


1 


27.2 


3 


1 


11.2 


4 


1 


19.3 



As is apparent from Table 6, the compounds of the present Invention exhibited excellent activity. 
Experiment 2 

Inhibition of Aldose reductase 

Bovine lens aldose reductase was separated and partially purified by the method of S. Hyman and J. H. Kinoshita 
[J. Biol. Chem.. 240. 877 (1965)] and K. Inagaki. I. Miwa and J. Okuda [Arch. Bkwhem. Biophys.. 216. 337 (1982)]. 
and its activity was determined photometrically by the method of Wrma et al. [Biochem. Phamnac. , 25, 2505 (1 976)]. 
Inhibition of enzyme activity was measured for the compounds of the present invention at a concentration of 5 |ig/ml. 
and the measured values were used to cateulate the IC50 values. The results are shown in the following Table 7. 

Table 7 



Cpd. of Example No. 


Inhibition (%) at 5 ^g/ml 


ICso (Mg/ml) 


1 

3 


80.3 
79.6 


077 
1.40 



Experiment 3 
50 Toxicity 

The toxicity of the compounds of the present invention was tested on male F344 rats, divided into groups of 5. 
The test compound was adminstered orally to each test animal at a dose of 50 mg/kg of body weight per day for 2 
weeks. The test compounds used were those of Examples 1 and 2. The animals were observed for 2 successive 
w eks, and, during that period, they showed no abnormalities which could be attributed to the test coumpounds. In 
vi w of the substantial dose adminstered to each animal, the zero mortality rate indicates that the compounds of the 
present Invention have very low toxicity. 

The compounds of the present invention thus have excellent activities combined with a very tow toxicity, rendering 
them ideally suited to therapeutic use. 

The present invention is further illustrated by the following non-limiting Examples. In these Examples, where Com- 
pound Nos. are given, they are those numbers assigned in the foregoing Tables 1 to 5. Preparatk^n of certain of the 
starting materials used in some of these Examples is illustrated by the subsequent Preparations. Preparation of certain 
compositions which may be made containing the compounds of the invention is illustrated by the subsequent Formu- 
lations. 



3S 



40 



4S 



SO 



SS 



EXAMPLE 1 

5-f4-(1«Methvlbenzimidazol-2-vlmethoxv)benzyl1-thiazolidine-2.4-dione (Compound No. 1-11) 

A mixture of 1.0 g of N-methyl-1.2-phenylenediamine. 3.8 g of 5-{4-(ethoxycarbonylmethoxy)benzyllthiazolidine- 
2.4-dione (prepared as described in Preparation 4). 20 ml of concentrated aqueous hydrochloric acid, 10 ml of 1 ,4-di- 
oxane and 10 ml of water was heated under reflux for 5 hours. At the end of this time, the insoluble materials which 
had precipitated from the reaction mixture were collected by filtration and the precipitate thus obtained was dissolved 
in tetrahydrofuran. Water was then added to the solution. The resulting aqueous mixture was neutralized by adding 
sodium hydrogencarbonate and then extracted with ethyl acetate. The extract was washed with an aqueous solution 
of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation under 
reduced pressure, and the resulting residue was purified by column chromatography through silica gel using ethyl 
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«n?«LTI^I^TT^^°'fo'^ ft^'*:^ Ptoduct was then recryslalfeed twice fram a mixtuf of tetrahydrofuran 
and ethyl acetat . t give 1 .3 g of th titi compound, melting at 230 - 23rc. 

EXAMPLE 2 

S-f4.f6-MethoxvMMnethvlbenzimlctoQ|.g.vhnethaxvVj»fln7vm h ia2olidina.g.4^k^ fComoound ism i^q| 

n of ^ r*"?K°' iif' 5-"'ethoxy-N-methyl-l.2-phenylenedlamine (prepared as described in Preparation 9). 63 4 
g of 5^4-meth«v<^yImethoxyben2yl)-thla2didin-2^^ (prepared as described in Preparation 21), 250 ml of 
^ o» concentrated aqueous hydrochloric acid was heated under reflux for 60 hours. At the end 
Of this time, the reacUon mixture was cooled with Ice. after which the solid matter was collected by filtration 800 ml of 

at ,il^«mn!l".fr ""^k"' "'^r 

'«"?P««»"'« to^ 2 hours. Insoluble materials were then collected by filtration and dissolved in a mbctuie of 1 000 
ml of dirnethylfom«mide and 200 ml of methanol The resulting solution was decolorized by Ueatment with activated 
charcoal, which was then removed by filtration. The filtrate was then concentrated by evaporation under reduced p7~ 
suje to a volume of about 50 ml. The resulting concentrate was added to 750 ml of diethJTether and theSSSiTs 

to give 20.1 gof the trtle compound, melting at 267 - 27rc and having an Rf value = 0.68 (on thin layer chro^ 

on silica gel; using a developing solvent of methylene chloride containing 5% v/v ethanol). °h » 

EXAMPLE 3 

S-[4.(5.HYdroxy-1,4.6,7-tetramethvlbenzimida7ol-2.vl-methoxv^tu, n 2vnthia2olldine-2.4Kiione rComnound No. 1-237t 

ratioi ^9^2 7 oUt?^ltr^''^£''^ 

IS of ; 5K4-mem«vcarbonylmethoxybenzyl)thiazolidine-2,4-dione (prepared as described in Preparation 

7^1' ,1^'°^^ °' "=°"<'«"»rated aqueous hydrochloric acid was heated under reflux for 2 days At 

^t^r, f ^ I T """^"'^ ^"^^ *° ™«"'«"9 «as neutralized by he 

addrtion of sodium hydrogencartwnate. It was then extracted with ethyl acetate. The extract was washed with a satu- 

m^T!^' nr^ w ^ "^"^ anhydrous magnesium sulphate. The solvent was then re- 

^i^^!i^ f r r ; "'^"'^^ ^ '^^^ P^^^^^ chromatography through 

J^rH^!^LTr,^ ^ ^ '^V'*'^ '"'^^ "'^ ^ <=°"^t«d th« solvent 

.h o fT!.^^ *f '^""^ P'^"^' '° S'^^ ^ °" 150 ml of diethyl ether were added to 

LvfiSttl J^H^ Ktr**^'^!^ ultrasonically for 5 minutes. The precipitate which separated out was collected 
aLutTl^H ^ '"'^''^♦^^y*^'"^- The resulting solution was concentrated to a volume of between 

in L ^ evaporation under reduced pressure. 200 ml of ethyl acetate were added to the concentrate, 

and the mocture was agrtated ultrasonically for 20 minutes. The precipitate which separated out was collected by fll- 
chi^; ° ^''k ''^ '"'^ compound, melting at 240 - 244-C and having an Rf value = 0.44 (on thin teyer 

chromatography on silica gal; developing solvent: ethyl acetate). 



EXAMPLE 4 



(Hydrochionde of Compound No. 1-237^ ' 

2 4 LnT!LT.^ZH°' m . W-hyd«»cy0.4.6.7-tetramethylbenzimidazol-2-ylmethoxy)ben2yl]thiazolidine 
Sir^l for 3 T ^"^'^ 3) in 3 ml of a 4 N solution of hydrogen chloride in ethj acetate was 

CO i^i^ *«:"P*'^'"^«' «««^ « ««« to stand overnight. Insoluble substances were 

collected by fiWration and v««shed with tetrahydrofuran, with ethyl acetate and with diethyl ether, in that order, to give 
0. 1 1 g of the title compound, melting at 228 - 231 "C. ' > » 

EXAMPLE 5 

5-f4-(5-AcetoxY-1.4.6.7-tetramethvlbenzimida7ol.i>.vimethoxv^ben7»i i thiazolidine.2 , 4^lone rCompound No i-p.^n) 
0.032 ml Of acetic anhydride were added at room temperature to a solution of 0. 1 2 g of 544-(5-hydroxy-1 4 6 7-te- 

SSfn^Ln'^T'^t^"'''"**'"'^^"^^^ (P^^P^'^ ^^^^^ ^xam'ple 3) in 2 ml of 

pylidine. and the resuHing mixture was stirred for 3 hours, after which it was allowed to stand ovemight. At the end of 
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this tim , the reaction mixture was freed from the solvent by evaporation under reduced pressur , and th resulting 
residu was mix d with water. The aqueous mixture was then extracted with thyl acetate. Th extract was washed 
with water and then with a saturated aqueous solution of sodium chloride and dri d over anhydrous magnesium sul- 
phate. The solvent was removed by distillation under r duced pressur . after which th solid residu was triturated 
5 with diethyl ether and collected by filtration. It was then washed with diethyl ether, to give 0.1 2 g of the title compound, 
melting at 250 - 253'C. 

EXAMPLE 6 

10 5-r4-f5-Methoxv-1'methvlbenzimidazol-2-vlmethoxvVben2vltthiazolidine-2.4-dione (Compound No. 1-146) 

A mixture of 1 .17 g of 4-methoxy-N-methyl-1 ,2-phenylenediamine (prepared as described in Preparation 25). 3.0 
g of 5-(4-methoxycarbonyImethoxyben2yl)-thiazolidine-2.4-dione (prepared as described in Preparation 21). 20 ml of 
1 .4-dioxane and 60 ml of concentrated hydrochloric acid was heated under reflux tor 2 days. At the end of this time, 

^5 the reaction mixture was poured into ice-water and the resulting mixture was neutralized with sodium hydrogencar- 
bonate. after which it was extracted with ethyl acetate. The extract was washed wHh a saturated aqueous solution of 
sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced 
pressure, after which the residue was purified by column chromatography through silica gel. using a solution of meth- 
ylene chloride containing 3% by volume ethanol as the eluent. to give 0.3 g of the title compound, melting at 209 - 

20 21 0**C and having an Rf value = 0.56 (on thin layer chromatography on silica gel; developing solvent: methylene chloride 
containing 5% by volume ethanol). 

EXAMPLE 7 

2S 5f.4-(i.Ben2vlbenzimidazol-5-vimethoxv)benzvll-thiazolidine'2.4-dione hemihvdrate f Hemihvdrate of Compound No. 
1-229) 

A mixture of 0.26 g of 5- [4-(1-benzyiben2imidazol-5-ylmethoxy)benzyr|-3-triphenylmethylthiazolldlne-2.4-dione 
(prepared as described in Pr6paration 29), 3 ml of acetic acid and 1 ml of water was stirred for 3 hours at 50*C in oil 
30 bath. At the end of this time, the reactton mixture was neutralized with sodium hydrogencarbonate and then extracted 
with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and dried over an- 
hydrous sodium sulphate. The solvent was then removed by evaporation under reduced pressure, and the resulting 
r sidue was recrystallized from a mixture of ethanol and methanol, to give 116 mg of the title compound, melting at 
185- 187«C. 

3S 

PREPARATION 1 

Methyl 4-nitrophenoxvacetate 

40 A mixture of 56 g of 4-nitrophenol, 90 g of methyl bromoacetate, 100 g of potassium carbonate and 500 ml of 

dimethylformamide was stirred at room temperature for 2 days. At the end of this time, the solvent was removed by 
distillation under reduced pressure. The resulting residue was mixed with water and the aqueous mixture was extracted 
with ethyl acetate. The extract was washed with water and dried over anhydrous sodium sulphate, after which the 
. solvent was removed by distillation under reduced pressure. The resulting residue was triturated with hexane to give 

4S 63.3 g of the title compound, melting at 98 - 99*^0. 

PREPARATION 2 

Methyl 4-aminophenoxvacetate 

so 

A solution of 30.8 g of methyl 4-nitrophenoxyacetate (prepared as described in Preparation 1 ) in 500 ml of methanol 
was shaken in an atmosphere of hydrogen and in the presence of 5.0 g of 10% w/w palladium-on-charcoal for 6 hours. 
At the end of this time, the reaction mixture was filtered and the filtrate was concentrated by evaporation under reduced 
pressure, to give 25.8 g of the title compound having an Rf value = 0.79 (on thin layer chromatography on silica gel; 
ss developing solvent: ethyl acetate). 
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PREPARATION 3 

Methvl 4-^2-bfoino-2- butoxveafbonvlaihvl-l.Yl)H)henaxvaeetat 

„»»Ht^ ^ * hydrobromic acid, followed by 33 ml of an aqueous solution containing 1 2.8 g of sodium 

TnT^ K ^ °' ^ °' ""^''y' ^■^^inopf'enoxyacetate (prepared as described in Preparation S 

»i 263 ml of a 2 : 5 by volume mixture of methanol and acetone, whilst iceK^oling. and the resulting mixture stirred 

18 2 9 Of butyl acrylate were then added, and the reaction mi^iure was stirr^S^ 
further 30 mmu^es. wh.lst «e<ooling. 3.2 g of copper(l) bromide werB then added to the mixture, and the mixt JTe was 
dSt^TnT t«"Ve«t"™. At the end Of this time, the reaction mixture was freed from the solvent by 

Hff prassure^and the residue was mixed with an aqueous solution of sodium chloride. It was 
^'^'^"^ «»*ate. The extract was washed with an aqueous solution of sodium chloride and dried over 

^vS»"*^r T °Z °" "^^'^ 51 ^ 9 Of the title compound having an 

T!^ chromatography on silica gel; developing solvent a 5 : i by volume mixture of hffi»ne 

and ethyl acetate) as a crude product. 

PREPARATION 4 

5-f4-(Ethoxvcarbonvlnna tht»(v>ben2vl1thiazolldina-2.4-diona 

A mbrture of 1 00 g of methyl 4-(2-bromo-2-butoxycaftonylethyl-1 -yl)phenoxyacetate (prepared as described in 

r«H^T f ^ ''"""'^ ^'^ ^ °' ^^^'^ ""^^^ ^""'^ 2.5 hours, after which 2 N aqueous 

hydrochlonc acid was added to the reaction mixture. The mixture was then heated under reflux for 5 hours. At the end 
of this .me the reaction mixture was freed from the solvent by distUlation under reduced pressure. The resulting residue 
was diluted wrth water and the aqueous mixture was extracted with ethyl acetate. The extract was dried over anhydrous 

w«s purrfied by column chromatography through silica gel using a 2 : 5 by volume mixture of ethyl acetate and hexane 
as the eluent, to give 19.4 g of the title compound, melting at 105 - lOS-C. 

PREPARATION 5 
S-Methoxv-2-nitroaniline 

a a/B^l^r^^^:^;"'^^^^ ^'f*"" °' ^""^ "«thoxide were added at room temperature to a solution of 25 
ff.tr «^oh * T 500 ml Of 1.4^ioxane. and the resulting mixture was heated under reflux for 4 hours 

!^Ir^^tH , r '^■""'"^ '^"^^"^ ^««"«'"9 ^«sidue was diluted with 

??• was extracted with ethyl acetate. The extract was washed with a saturated 

b3 dte^lfaSn Zfr ^'""^ f ''^"^^ ^hydrous sodium sulphate, after which the solvent was removed 

a«. nn l H f , "'t^"'* '^^"'""9 residue was puriTied by column chromatography through silica 
gel using a gradient elutton method, with mixtures of ethyl acetate and hexane in ratios ranging from 1 • 4 to 1 2 bv 
volume as the eluent. to give 16.3 g of the tiUe compound, melting at 124 - 128*C. 8 i . * lo i . z oy 

PREPARATION fi 

N-t-Butoxv cari3onvl-5-methoxv-2-nitroanillha 

25 g of di-l-butyl dicarbonate, 1 5 ml of pyridine and 0.6 g of 4^imethylaminopyridine were added at room temper- 
tlrlT T H .H ' °' 5-'"««f'««y-2-n»roaniline (prepared as described in Preparation 5) in 500 ml oMThydrated 

^^l^TJ^ cfistrtlation under reduced pressure, and the resulting residue was diluted with water. The resulting 

n?i^^ « it T' ^""^ ^"IP^'^**. vvhich the solvent was removed by distillation under reduced 

pr^ure The resulting residue was purified by column chromatography through silica gel using a 1 : 10 by volume 
mature of ethyl acetate and hexane as the eluent, to give 12.5 g of the title corTpound, melting at 112 - 
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PREPARATION 7 

N-t-Butoxvcart)onvl-N-methvl-5-methoxv-2-nitroanilin 

5 A solution of 49.6 g of N-t-butoxycarbonyl-5-methoxy-2-nitroaniline (prepared as described in Preparation 6) in 

300 ml of dehydrated dimethylfonmamlde was added, whilst ice-cooling, to a suspension of 12.0 g of sodium hydride 
(as a 55% w/w dispersion in mineral oil) in 300 ml of dehydrated dimethylformamide. and the resulting mixture was 
stirred at room temperature for 30 minutes, after which 17.2 ml of methyl iodide were added at room temperature. The 
reaction mixture was stirred for 1 hour, after which it was allowed to stand overnight at room temperature. It was then 

10 concentrated to about one-fifth of its original volume by evaporation under reduced pressure. The concentrate was 
mixed with ice-water and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with 
water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous 
sodium sulphate. On distilling off the solvent, there were obtained 52.1 g of the title compound, melting at 122 - 124"C. 

IS PREPARATION 8 

N-Methvl-5-methoxv-2-nitroaniline 

750 ml of a 4 N solution of hydrogen chloride in 1,4-dioxane were added to 52 g of N4-butoxycariDonyl-N-methyl- 
20 5-methoxy-2-nitroant!ine (prepared as described in Preparation 7) at room temperature, and the resulting mixture was 
stirred for 2 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced 
pressure, and the resulting residue was mixed with water and ethyl acetate. The mixture was then neutralized by the 
addition of sodium hydrogencarbonate. after which it was extracted with ethyl acetate. The extract was washed with 
a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. On distilling off the solvent. 
2S there were obtained 35.3 g of the title compound, melting at 107 - 110^*0. 

PREPARATION 9 

5-Methoxv-N-methvl-1 .2-phenvlenediamine 

30 

346 g of stannous chloride were added to a mixture of 35 g of N-methyl-5-methoxy-2-nitroaniline (prepared as 
described in Preparation 8), 900 ml of t-butanol and 100 ml of ethyl acetate at room temperature, and the resulting 
mixture was stirred at 60'C for 2 hours, after which 11 g of sodium borohydride were added in pori:ions at eo^C over 
a period of about 1 hour. The reaction mixture was then stin^ed at 60*C for 3 hours, after which it was allowed to stand 

35 at room temperature for 2 days. It was then poured into ice-water and the aqueous mixture was neutralized by the 
addition of sodium hydrogencarbonate. The mixture was extracted with ethyl acetate, and the extract was washed with 
a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed 
from the mixture by distillation under reduced pressure, and the resulting residue was purified by column chromatog- 
raphy through silica gel using a 3 : 2 by volume mixture of ethyl acetate and hexane as the eluent, to give 21 .9 g of 

40 the title compound having an Rf value = 0.18 (on thin layer chromatography on silica gel; developing solvent: a 1 : 1 
by volume mixture of ethyl acetate and hexane). 

PREPARATION 10 

45 Trimethylbenzoqulnone 

A suspension of 25.6 g of ferric chloride in 50 ml of water was added at room temperature to a solution of 20 g of 
trimethylhydroquinone in 1 50 ml of acetone, and the resulting mixture was stirred for 1 hour, after which it was allowed 
to stand for 2 days. At the end of this time, it was concentrated to about one half of its original volume, and the con- 

so centrate was mixed with water. The resulting aqueous mixture was extracted with ethyl acetate, and the extract was 
washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried 
over anhydrous sodium sulphate. The solvent was removed by distillation under reduced pressure, and the resulting 
residue was purified by column chromatography through silica gel. using a 1 : 6 by volume mixture of ethyl acetate 
and hexane as the eluent, to give 1 6,9 g of the title compound having an Rf value = 0.48 (on thin layer chromatography 

55 on silica gel; developing solvent: a 1 : 6 by volurrte mixture of ethyl acetate and hexane). 
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PREPARATIONI 11 

2.3.6-Tri methvlb nzoauinone^-oxime 



Of "* hydrochtoride in 30 ml of «ater was added at room temperafure toa solution 

J^^l^^T^^^f oT'^V'''^^'^ P~P«'«'«^ 10) inl 50 ml of metha^l. and the resuS 

mixture was stirred for 2 hours, after which it was allowed to stand for 2 days At the end of this tim« tho rVJ^!^ 
mixture was diluted with 1000 ml of water. The precipitate which separatL ^^^iSd by fitt«^^^ 
taltaed from a mocture of ethyl acetate and hexane. to give 11 .2 g of the title compound, melting ^Ti ilSi^ 

PREPARATION 12 



4-Hvdroxv-2.3.5-trimethvianilinft 



n«„J!^^ °' ^'""^ ^y^'^^^'P*^**® ice^ling. to a mixture of 36.15 g of 2.3.6-trimethy(ben2oqui- 

Zl»^>^'^ ^ '^'T "'^"^"^ ^ 880 ml Of a 1 N aqueous ^lutk,n of sodium hyd3e. 

Lt^r^d^m,^ '""'f ^ ^'^i^^ted to a value of 4 to 5 

. hydrochloric acid, after which it was neutralized with sodium hydrogencart»nate The 

Sum ^^nri?* 7h "Z^ ^'^^''T' ^'^y' ^^"^'^ « saturaied^ueouiSu?ionS 

sodium chlonde and dried overanhydrous sodium sulphate. The solvent was then removed by distil^ton under redu^^ 

pressure, after Which the ciystalline residue was triturated w»h diisopropyl ether «^ 

wrth diisopropyl ether, there were obtained 30. 1 g of the title compound; melting at 131 TVS-C 



2« PREPARATION 13 

N-t-Butoxvcarfaon vl^vdroxv-2.3.5-trimethvlanilina 



22.0 ml of triethylamine were added at room temperature to a solution of 20 g of 44iydrQxy-2 3 5-trimethvlanBine 
(prepared as described in Preparation 12) in 500 ml of tetrahydrofuran. followed^ 34? g c?SSll" dSS^aTe 

mJs^r^r^he'iiuiSnT ""'^^ -'^^ 

=s;.rus^:^^^^^ 
S'rrpoCrCafrs-Tei^^^^^^ 

PREPARATION 14 

N-Methvl-4- hvdroxv-2.3.5-trimathvlanilina 

13) iJ So *S"ordIh,^;JtSt^,"' H^^^ ^^'^^'^ ^«='="''«^ Preparation 

, K ? "dehydrated tetrahydrofuran was added to a suspension of 6.8 g of lithium aluminium hvdridein 300 

of tetrahydrofuran was added to the reaction mixture in order to destroy any excess of lithium aluminium hydride T^e 

wrtn me aid of a Calrte (trade mark) filter aid. These materials were washed with ethyl acetate, and the ethyl acetate 

r duced pressure, and the resulting residue was purified by column chromatography through silica gel usina a V 3 
by volume mixture of ethylacetate and hexane as the eluent. togiveS.I gof thetLclpourS. mei?ng^;S?i2^C 
PREPARATION 15 

^ N-t-Butoxvcarbonvl-N-methY M4ivdroxv-gas-trimethvtaniiino 

room^t«ml«Jlir)"^*"! ^^^"^''"^ °' ^ 9 °' ^''-'■''"'y' bicarbonate In 30 ml ol tetrahydrofuran were added at 
room temperature to a solution of 5.0 g of N-methyl-4-hydroxy-2.3.5-trimelhylaniline (prepared as described in Prep- 
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aration 14) in 70 ml of tetrahydrofuian. and the resulting mixture was stirr d for 1 hour, after which it was allowed to 
stand overnight. At the end of this time, the reaction mixtur was fr ed from th solvent by distillation under reduced 
pressure, and the resulting residue v»eis mix d with wat r. The aqueous mixtur was extract d with thy I acetate. The 
extract was washed with wat r and with a saturated aqueous solution of sodium chloride, in that ord r. after which it 
s was dried over anhydrous magnesium sulphate. After distilling off the solvent, the residual crystals were triturated with 
hexane and collected by filtration. There were obtained 7.35 g of the title compound, melting at 163 • 166^0. 

PREPARATION 16 

10 N-t-Butoxvcarbonvl-N-methvl^4-acetoixv-2.3.S-trimethvlaniline 

5.64 ml of dehydrated triethytamtne and 2.9 ml of acetyl chloride were added at room temperature to a solution of 
7.2 g of N-t-butoxycarbonyl-N-methyM-hydroxy-2,3»5-trimethylaniline (prepared as described in Preparation 15) in 
100 ml of dehydrated tetrahydrofuran, and the resulting mixture was stirred for 1 hour, after which it was allowed to 
IS stand overnight. The reaction mixture was then diluted with water and the aqueous mixture was extracted with ethyl 
acetate. The extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order, 
after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced 
pressure, after which the residue triturated with ice-cooled hexane to cause crystallization. The crystals were 
collected by filtration and washed with ice-cooled hexane to give 6.25 g of the title compound, melting at 1 03 - 1 04^*0. 

20 

PREPARATION 17 

N'Methvl-4-acetoxv-2, 3.5-trimethvlanitine hydrochloride 

25 A mixture prepared by adding 100 ml of a 4 N solution of hydrogen chloride in 1 ,4-dioxane to 5.45 g of N-t-butox- 

ycarbonyl-N-methyl-4-acetoxy-2.3,5-trimethylaniline (prepared as described in Preparation 16) at room temperature 
was stirred for 3 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation under 
reduced pressure, and the resulting residue was triturated with diisopropyt ether. The crystals thus obtained were 
collected by filtration, after which they were washed with diisopropyl ether to give 4.36 g of the title compound, melting 

30 at172-176'*C. 

PREPARATION 18 

N'Methvl'4'acetoxv-2.3.5-trimethvl-6-nitroaniline 

3S 

4.3 g of N-methyl-4-acetoxy-2.3,5-trimethylaniline hydrochloride (prepared as described in Preparation 17) were 
added to Ice-cooled concentrated aqueous nitric acid, and the resulting mixture was stirred, whilst ice-cooling, for 10 
minutes and then at room temperature for 10 minutes. At the end of this time, the reaction mixture was poured into 
ice-water and the aqueous mixture was neutralized by the addition of sodium hydrogencarbonate. after which it was 

^ extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and dried 
over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, after which 
50 ml of diisopropyl ether and 50 ml of hexane were added to the residue. The mixture was then agitated ultrasonically 
for 5 minutes. Insoluble precipitates were triturated with a 1 : 1 by volume mixture of diisopropyl ether and hexane. 
The resulting crystals were collected by filtration, after which they were washed with a 1 : 1 by volume mixture of 

^ diisopropyl ether and hexane to give 2.76 g of the title compound, melting at 1 43 - 146**C. 

PREPARATION 19 

4-Acetoxv-N-methvl-3.5,6-trimethvl-1,2-phenvlenediamlne 

so 

A solution of 2.65 g of N-methyl-4-acetoxy-2.3,5-trimethyl-6-nitroaniline (prepared as described in Preparation 18) 
in a mixture of 20 ml ethanol and 20 ml of ethyl acetate was shaken at room temperature for 3.5 hours and then at 
40**C for 3 hours in an atmosphere of hydrogen and in the presence of 0.2 g of platinum oxide. At the end of this time, 
the reaction mixture was filtered to remove the platinum oxide and the filtrate was freed from the solvent by distillation 
55 under reduced pressure. The resulting residue was purified by column chromatography through silica gel, using a 1 : 
1 by volume mixture of ethyl acetate and hexane as the eluent, to give 1 .3 g of title compound, melting at 11 3 - 1 1 6''C. 
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PREPARATIQISI gQ 

5-r4-Methoxycar bonvlm thoxvbenzvlV3-triphenv{methvlthia2o(idine'2,4-diQn 

1 26 g of cesium cartxxiate war added at room temp ratur to a solution of 1 20 g of 5-(4-hydroxybenzy l)-3-triphe- 
nylmethylthiazondine.2.4<Jione in 2.5 litres of acetone, followed by 36 ml of methyl bromoacetate. and the resulting 
mixture was stirred for 1 hour. At the end of this time, the reaction mixture was freed from the solvent by distillation 
under reduced pressure, and the resulting residue was mixed with water. The aqueous mixture was then extracted 
with ethyl acetate. The extract was washed with water and then with a saturated aqueous solution of sodium chloride, 
after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced 
pressure, after which 1 litre of diethyl ether was added to the oily residue. The mixture was then agitated ultrasonically 
for lOminutes. The solid substance precipitated was collected by filtration, to give 1 26. 3 g of the title compound, melting 
at 158 "■ 162'C. 

'5 PREPARATION 21 

5-(4-Methoxvca rbonvlmethoxvbenzvnthiazolidine-2,4-dlone 

1700 ml of acetic acid and then 400 ml of water were added at room temperature to a suspension of 344 g of 5- 



10 



20 



30 



3S 



40 



45 



SO 



— , . ... wi woiQi wolo ciuuou di luom lemperaiure lo a suspension OT 344 g of 5- 

(4-methoxycarbonylmethoxybenzyl)-3-trlpheny{methylthia2olidine-2.4-dione (prepared as described in Prepaiation 20) 
in 400 ml of 1 ,4-dioxane and the resulting mixture was stirred for 5 hours at 80-C. At the end of this time, the reaction 
mixture was freed from the solvent by evaporation under reduced pressure, and the resulting residue was purified by 
column chromatography through silica gel using a 1 : 2 by volume mixture of ethyl acetate and hexane. a 2 : 1 by 
volume mixture of ethyl acetate and hexane and then ethyl acetate as eluents, to give 161 7 g of the title compound 
meitinaat inn . infton ^ 



2S melting at 1 00 - 1 06*C 
PREPARATION! 22 

N-t-ButoxvcarbonvM-methoxv-2-nitroaniline 



A solution of 2.5 g of 4-methoxy.2-nitroaniline in 30 ml of dehydrated dimethylformamide was added at room 
temperature to a suspension of 0.72 g of sodium hydride (as a 55% w/w dispersion In mineral oil) in 30 ml of dehydrated 
dimethylfonnamide. and the resulting mixture was stirred at room temperature for 10 minutes, after which a solution 
of 3.57 g of di-t-butyl dicarbonate in 20 ml of dehydrated dimethylformamide was added at room temperature and then 
the mixture was stirred for 1 hour. At the end of this time, the reaction mixture was poured into ice-water and the 
resulting mixture was extracted with ethyl acetate. The extract was washed with water and then with a saturated aque- 
ous solution of sodium chloride, after which it was dried over anhydrous sodium sulphate. The extract was freed from 
the solvent by distillation under reduced pressure, after which the resulting residue was purified by column chroma- 
tography through silica gel. using a 1 : 20 by volume mixture of ethyl acetate and hexane as the eluent, to give 1 .94 g 
of the title compound having an Rf value = 0.39 (on thin layer chromatography on silica gel; developing solvent a 1 • 
20 by volume mixture of ethyl acetate and hexane). 



PREPARATION 23 

N-t-Butoxv carbonvl-N-methvl-4-methoxv-2-nitroaniline 



A procedure similar to that described in Preparation 7 was repeated, except that 0.46 g of sodium hydride (as a 
55% w/w dispersion in mineral oil). 1 5 ml of dehydrated dimethylformamide. 0.68 ml of methyl iodide and a solution of 
1 .9 g of N.t-butoxycarbonyl-4-methoxy-2-nitroaniline (prepared as described in Preparation 22) in 1 5 ml of dehydrated 
dimethylformamide were used, to give 2.0 g of the title compound having an Rf value = 0.34 (on thin layer chromatog- 
raphy on silica gel; developing solvent: a 1 : 5 by volume mixture of ethyl acetate and hexane). 

PREPARATION 24 

^ N-Methvl-4-methoxv-2-nitroaniline 

A procedure similar to that described in Preparation 8 was repeated, except that 2.0 g of N-t-butoxycartjonyl-N- 
methyM-methoxy-2-nitroaniline (prepared as described in Preparation 23) and 30 ml of a 4 N solution of hydrogen 
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chloride in 1 ,4-dioxane wer used, to give 1 . 1 7 g of the titi compound having an Rt valu = 0.62 (on thin layer chro- 
matography on silica gel; developing solv nt a 1 : 5 by volume mixture of ethyl acetat and hexan ). 

PREPARATION 25 

5 

4-Methoxv-N-methvM ,2-phenvlenedlamine 

A solution of 1.16 g of N-methyl-4'methoxy-2-nitroaniline (prepared as described in Preparation 24) in 50 ml of 
ethanol was shaken in an atmosphere of hydrogen and in the presence of 0.3 g of 1 0% w/w palladium-on-charcoal for 
10 3 hours. At the end of this time, the palladium -on-charcoal was filtered off. and the filtrate was freed from the solvent 
by evaporation under reduced pressure, to give 1 .17 g of the title compound having an Rf value = 0.50 (on thin layer 
chromatography on silica gel; developing solvent: a 1 : 3 by volume mixture of ethyl acetate and hexane). 

PREPARATION 26 

IS 

Methyl 5-benzimida2olecarboxvlate 

A mixture of 10 g of 5-benzimidazolecarboxyllc acid. 150 ml of methanol and 100 ml of a 4 N solution of hydrogen 
chloride in 1 ,4-dloxane was agitated ultrasonically for 4 hours. At the end of this time, the solvent was removed by 
20 distillation under reduced pressure, after which 300 ml of methanol and 3.5 g of lithium borohydride were added to the 
r sidue and the mixture was stirred for 1 hour. The solvent was then removed by evaporation under reduced pressure 
and the residue was mixed with an aqueous solution of sodium chloride, after which it was extracted with ethyl acetate. 
The solvent was removed by distillation under reduced pressure, to give 5.44 g of the title compound* melting at 136- 
138»C. 

2S 

PREPARATION 27 

Methvl 1 -benzvl*5-ben2imidazolecartx>xvlate 

30 A mixture of 2.8 g of methyl 5-benzimidazolecarboxylate (prepared as described in Preparation 26), 3.52 g of 

benzyl bromide. 3 g of potassium carbonate and 50 ml of acetone was stirred for 3 days at room temperature. At the 
end of this time, the solvent was removed by evaporation under reduced pressure and the residue was mixed with an 
aqueous solution of sodium chloride, after which it was extracted with ethyl acetate. The extract was dried over anhy- 
drous sodium sulphate, after which the solvent was removed by distillation under reduced pressure. The residue was 

3S then recrystailized from a mixture of ethyl acetate and hexane. to give 0.94 g of the title compound, melting at 156 - 
162*C. 

PREPARATION 28 

40 1 -Benzvl-5'benzimidazolemethanol 

0..87 g of methyl 1-benzyl-5-benzimidazolecarboxylate (prepared as described in Preparation 27) in 18 ml of de- 
hydrated tetrahydrofuran were added to a suspension of 0.23 g of lithium aluminium hydride in 10 ml of dehydrated 
tetrahydrofuram, whilst ice-cooling, and the resulting mixture was stirred for 2 hours at room temperature. A further 

45 0.11 g of lithium aluminium hydride and 10 ml of dehydrated tetrahydrofuran were then added to the reaction mixture 
and the mixture was stirred tor 1 hour at room temperature and then for 4.5 hours at 50 in oil bath, after which it 
was heated under reflux for 2 hours. The reaction mixture was cooled to room temperature by allowing it to stand, after 
which sodium sulphate decahydrate was added to it in excess and the mixture was stirred for 2 hours at room temper- 
ature. At the end of this time, the reaction mixture was filtered with the aid of a Celite (trade mark) filter aid and the 

so filtrate was freed from the solvent by distillation under reduced pressure. The residue was then recrystailized from a 
mixture of ethanol and dlisopropyl ether, to give 383 mg of the title compound, melting at 148 - 150*C. 

PREPARATION 29 

ss 5-f4-f1-Benzvlbenztmidazol-5-vlmethoxv)benzvll-3-triphenvlmethvithiazolidine-2.4-dion9 

A mixture of 822 mg of 5-(4-hydroxybenzyl)-3-triphenylmethylthiazolidine-2,4-dione, 454 mg of azodicarbonyldip- 
Iperidine, 6 ml of dehydrated toluene and 0.44 ml off tributylphosphine was stirred for 30 minutes at room temperature. 
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Atth endofmistime,349mgof l-benzyl-S-benzimKiaz fern thanolwer added t th reaction mixtur and then the 
mortur was stirred for 3 h urs. aft r which it was allowed to stand for 10 days at room temperature. The solvent was 
then r moved by distillation under reduced pressure and the resulting residue was purified by column chromatography 
through sHica g I using a gradient elution method, with mixtures of thyl acetate and h xane in ratios ranging from 3 - 
1 to 1 : 0 by volum as th eiu nt, t give 0.32 g of the titi compound, softening at 90 - 9VC. 

FORMULATION 1 
Powder preparation 

4 g of 5^4-(6Mnethoxy-lHT)ethylben2imida2ol-2-yl-methoxy)benzyI]thiazolidine-2,4Ki (Compound No 1^) 
10 g of polyvinylpyrrolidone and 0,5 g of hydroxypropylmethylcellulose (Commercial name: TC-5E; a product of Shin- 
Etsu Chemical Industiy Co.. Ltd.) are mixed and pulverized using a vibrating mill for 30 minutes to obtain the desired 
powder preparation. 

FORMULATION 2 

Capsule preparation 

20 g of 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl]thia2olidine-2.4-dione (Compound No 1-49) 
and 20 g of polyvinylpyrrolidone are dissolved in a mixture of 100 g of acetone and 100 g of ethanol and then the 
solution IS sprayed onto 200 g of cross-carmellose sodium, using a fluidized bed granulator. to obtain granules 0 1 g 
of hydroxypropylmethylcellulose (Commercial name: TC-5E; a product of Shin-Etsu Chemical Industiy Co Ltd ) and 
1 -9 g of lactose are then added to 10 g of these granules and mixed. A gelatin capsule is then filled with 0 24 g of this 
mixture, to obtain a capsule preparation. The capsule preparation contains 0.1 g of the active compound per capsule. 

FORMULATION 3 
Tablet preparation 

1 g of 5-[4-(6-methoxy-1.methylbenzimldazol-2-yl-methoxy)benzyl]thiazolidine-2,4Klione (Compound No 1-49) 
and 1 g of polyvinylpyrrolidone are dissolved in a mixture of 5 g of acetone and 5 g of ethanol. and then using a rotary 
evaporator, the organic solvent is removed by evaporation under reduced pressure. The resulting solid matter is pul- 
venzed. to obtain fine granules. 0.25 g of crystalline cellulose. 0.25 g of low-substituted hydroxy propylcellu lose 0 05 
g of hydroxypropylmethylcellulose (Commercial name: TC-SE; a product of Shin-Etsu Chemical Industry Co Ltd ) 

0. 1 8 g of lactose and 0.2 g of magnesium stearate are added to 1 g of these fine granules and mixed. Tablets are then 
prepared using a tableting machine. 

Claims 

1 . Compounds of formula (1 ): 




X-<CH2)m-Y— <( J> (I) 



in which: 



X represents a benzimidazole group which is unsubstituted or is substituted by at least one of substituents a. 
defined below; 

Y represents an oxygen atom or a sulphur atom; 
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Z represents a group of formula (i). (ii), (iii). (iv) or (v): 



— CH 




CO 



(ii) 



(iii) 




NHj 



(iv) 



R represents: 

a hydrogen atom; 

an alkyi group having fronn 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
a halogen atom; 
a hydroxy group; 
a nitro group; 

a group of formula -NR^R'*. 

in which R^ and R** are the same or different and each represents a hydrogen atom, an alkyI group 
having from 1 to 8 carbon atoms, an aralkyi group in which an alkyI group having from 1 to 5 carbon atoms 
is substituted by a carbocyclic aryl group having from 6 to 10 carbon atoms; a carbocyclic ary! group 
having from 6 to 10 carbon atoms; an aliphatic acyl group having from 1 to 11 carbon atoms; an aryl- 
aliphatic acyl group in which an aliphatic acyl group having from 2 to 6 carbon atoms is substituted by at 
least one carbocyclks aiyl group having from 6 to 10 cartx)n atoms; or an aromatic acyl group having from 
7 to 11 carbon atoms; or 

an aralkyi group in which an alkyI group having from 1 to 5 carbon atoms is substituted by a carbocyclic 
aryl group having from 6 to 10 carbon atoms; and 

m represents an integer from 1 to 5; 

said substituents a are selected from: 

an alkyi group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
a benzyloxy group; 
a halogen atom; 
a hydroxy group; 
an acetoxy group; 
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a phenytthio group; 

an alkytthio group having from 1 to 4 carbon atoms; 
a trifluoromsthyl group; 
a nitro group; 

a group of formula -NR^Rb. jn wtiich R- and R* are as defined abov ; 

a carbocyclic aryl group having from 6 to 10 carbon atoms which is u^ubstttuted or is substituted by at least 
one of substituents p, defined below; ^ 



or 



an arallq^l group in which an alkyi group having from 1 to 5 carbon atoms is substituted by a carbocyclic arv\ 
group Which has from 6 to 10 carbon atoms and which is unsubstituted or is substituted by at least one of 
substituents p. defined below; 

said substituents p are selected from allq.1 groups having from 1 to 4 carbon atoms, alkoxy groups having from 1 
to 4 carbon atoms halogen atoms, hydroxy groups, nitro groups, phenyl groups, trifluoromethyl groups and groups 
of fomiula -NRaRb, in which H» and R" are as defined above; y a ps-nu groups 

and salts thereof. 

^T^!^ according to Claim 1. In which X represents a benzimidazole group, which is unsubstituted or is 
substituted by from 1 to 5 of substituents defined below; uwuiuieo or is 

substltuent a" represents an alkyi group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4 
Tn^^l"'^^' ^ "^"^""7 9^°"P- ^ f^^loa^" a hydroxy group, an acetoxy group, a phenylthio group. 
f^nSLt liRaS!" ^"'"^ ' '° ^ S'ouP. a nitro group, an amino gr^up of 

in wh«h Ra and R"* are the same or different and each represents a hydrogen atom, an alkyi group having 
\^ J? " ^ ^^^'"9 ^ '° " •^^rtKsn atoms, an aryl group having from 6 to 

10 cartjon atoms an aliphatic acyl group having from 1 to 11 carbon atoms, an aryl-aliphatic acyl group having 
from 8 to 1 2 carbon atoms or an aromatic acyl group having from 7 to 11 carbon atoms. 

an aryl group having from 6 to 10 carbon atoms which is unsubstituted or is substituted by at least one of 

substituents p, 

saw substituent p represents an alkyi group having from 1 to 4 carbon atoms, an alkoxy group having 
from 1 to 4 carbon atoms, a hak>gen atom, a hydroxy group, a nitro group, a phenyl group, a trifluoromethyl 
group or an amino group of fomiula -NR»RMn wheh.R- and Rb are as defined above; 

or an aralkyi group having from 7 to 11 carbon atoms which is unsubstituted or is substituted by at least one 

Of substituents p. 



A «)mpound according to Claim 1 or Claim 2, in whfch R represents a hydrogen atom, an alkyi group having from 
1 to 4 carbon atoms, an alkoxy group having from 1 to 4 carbon atoms or a halogen atom. 

A compound according to Claim 1 . in which: 

X represents a benzimkJazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a' 
aenned below; * 



substltuent o' represents an alkyi group having from 1 to 4 carbon atoms, an alkoxy group having from 1 
to 4 carbon atoms, a benzyloxy group, a hatogen atom, a hydroxy group, an acetoxy group, a phenytthio 

^"*y"'''°,9:°"P ^3^i"9 1 to 4 <=a*on atoms, a trifluoromethyl group, a nitro group, an amino 
group of formula -NR^Rb, i- 

in which Ra and Rb are the same or different and each represents a hydrogen atom, an alkyi group 
having from 1 to 8 carbon atoms, an aralkyi group having from 7 to 11 carbon atoms, an aryl group having 
frorn 6 to 10 carbon atoms, an aliphatic acyl group having from 1 to 11 carbon atoms, an aryl-aliphatic 
acyl group having from 8 to 1 2 carbon atoms or an aromatic acyl group having from 7 to 11 carbon atoms, 

an aryl group having from 6 to 10 carbon atoms whwh is unsubstituted or Is substituted by at least one of 
substituents p, 

said substituent p represents an alkyi group having from 1 to4 carbon atoms, an alkoxy group having 
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from 1 to 4 carbon atoms, a halogen atom, a hydroxy group, a nitro group, a phenyl group, a trifluorom ethyl 
gr up or an amino group of formula -NRW^ In which and are as defined above; 

or an arallcyl group having from 7 to 11 carbon atoms which is unsubstltuted or is substituted by at I ast 
one of substituents p; and 

R represents a hydrogen atom, an alky! group having from 1 to 4 carbon atonns, an alkoxy group having from 1 to 
4 carbon atoms or a halogen atom. 

A compound according to any one of Claims 1 to 4. in which Y represents an oxygen atom. 

A compound according to any one of Claims 1 to 5. in which Z represents a 2.4-dloxothlazolKlln^-ylldenylmethyl, 
2.4-dloxothiazolidin-5'ylmethyl or 2.4»-dioxooxazolklin-5-ylmethyl group. 

A compound according to Claim 1 , in which: 

X represents a benzimidazole group, which is unsubstltuted or is substituted by from 1 to 5 of substituents a', 
defined below; 

substituent a' represents an alkyi group having from 1 to 4 cartson atoms, an alkoxy group having from 1 
to 4 carbon atoms, a benzyloxy group, a halogen atom, a hydroxy group, an acetoxy group, a phenylthio 
group, an alkylthra group having from 1 to 4 carbon atoms, a trif luoromethyl group, a nitro group, an amino 
group of formula -NRaR*>. 

in which R^ and R*> are the same or different and each represents a hydrogen atom, an alkyl group 
having from 1 to 8 cartxxi atoms, an aralkyl group having from 7 to 11 carbon atoms, 

an aryl group having from 6 to 10 carbon atoms, an aliphatic acyl group having from 1 to 11 carbon atoms, 
an aryl-aliphatic acyl group having from 8 to 12 carbon atoms or an aromatic acyl group having from 7 to 
11 carbon atoms,* an aryl group having from 6 to 10 carbon atoms which is unsubstltuted or is substituted 
by at least one of substituents p. 

substituent p represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having 
from 1 to4 carbon atoms, a halogen atom, a hydroxy group, a nitro group, a phenyl group, a trifluoromethyl 
group or an amino group of formula -NR*R**. in whfch R® and R*> are as defined above, 

or an aralkyl group having from 7 to 11 carbon atoms which is unsubstltuted or is substituted by at least 
one of substituents 

Y represents an oxygen atom; 

Z represents a 2,4-dtoxothiazolidin-5-ylidenylmethyl, 2,4-dioxothiazolldln-5-ylmethyl or 2.4,-dioxooxa20lidin- 
5-ylmethyl group; and 

R represents a hydrogen atom, an alkyl group having from 1 to 4 carbpn atoms, an alkoxy group having from 
1 to 4 carbon atoms or a halogen atom. 

A compound according to any one of Claims 1 to 7, in which X represents a beruimidazole group, which is unsub- 
stltuted or is substituted by from 1 to 5 of substituents a\ defined bek>w; 

substituent a' represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 4 
carbon atoms, a benzyloxy group, a hakjgen atom, a hydroxy group, an acetoxy group, a phenylthio group, 
an alkylthio group having from 1 to 4 carbon atoms, a trifluoromethyl group, a nitro group, an amino group of 
formula -NRaR*>, 

in whteh R® and R*> are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 8 carbon atoms, an aralkyl group having from 7 to 11 carbon atoms, an aryl group having from 6 to 
10 carbon atoms, an aliphatic acyl group having from 1 to 11 carbon atoms, an aryl-alphatic acyl group having 
from 8 to 12 carbon atoms or an aromatic acyl group having from 7 to 11 carbon atoms. 

an aryl group having from 6 to 1 0 carbon atoms whk:h is unsubstltuted or is substituted by from 1 to 3 substit- 
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uents selected from substituents 

substituent p represents an alkyl group having from 1 t 4 carbon atoms, an alkoxy group having from 
1 to 4 carbon atoms, a halogen atom, a hydroxy group, a nitro group, a phenyl group, a trrfluoromethyl group 
or an amino group of formula -NFTOb^ ^ which and are as defined above, 

or an aralkyi group having from 7 to 11 carbon atoms which is unsubstituted or is substituted by from 1 to 3 
substituents selected from substituents p. 

9. A compound according to any one of Claims 1 to 8. in which 2 represepts a 2.4-dioxothia2olidln^-ylidenvlmethvl 
or 2.4-dioxothiazolidin-5-ylmethyl group. 

10. A compound according to any one of Claims 1 to 9. in which R represents a hydrogen atom, a methyl group, a 
methoxy group, an ethoxy group, a fluorine atom or a chlorine atom. 

11. A compound according to any one of Claims 1 to 10. in which m represents an integer from 1 to 3. 

12. A compound according to Claim 1. in which: 

X represents a benzimidazole group, which is unsubstituted or Is substituted by from 1 to 5 of substituents a' 
defined below; 

substituent a' represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 1 
to 4 carbon atoms, a benzyloxy group, a hatogen atom, a hydroxy group, an acetoxy group, a phenylthk> 
group, an alkyllhio group having from 1 to 4 carbon atoms, a trifluoromethyl group, a nitro group an amino 
group of formula -NRaR*>, 

in which Ra and R» are the same or different and each represents a hydrogen atom, an alkyl group 
having from 1 to 8 caibon atoms, an aralkyi group having from 7 to 11 carbon atoms, an aryl group having 
from 6 to 10 carbon atoms, an aliphatic acyl group having from 1 to 11 carbon atoms, an aiyl-alphatic acyl 
group having from 8 to 12 carbon atoms or an aromatic acyl group having from 7 to 11 carbon atoms. 

an aryl group having from 6 to 10 carbon atoms whch is unsubstituted or is substituted by from 1 to 3 
substituents selected from substituents p. 

substituent p represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having 
from 1 to 4 carbon atoms, a hatogen atom, a hydroxy group, a nitro group, a phenyl group, a trifluoromethyl 
group or an amino group of formula -NRaRb in whrch Ra and Rt> are as defined above. 

or an aralkyi group having from 7 to 11 carbon atoms which is unsubstituted or is substituted by from 1 to 
3 substituents selected from substituents P; 

Y represents an oxygen atom; 

2 represents a 2.4-dioxothiazoIidin-5-ylidenylmethyl or 2.4-dioxothiazolidin-5-y (methyl group; 

R represents a hydrogen atom, a methyl group, a methoxy group, an ethoxy group. a fluorine atom or a chlorine 
atom; and 

m represents an integer from 1 to 3. 

13. A compound according to any one of Claims 1 to 12. in which X represents a benzimidazole group, which is 
unsubstituted or is substituted by from 1 to 5 of substituents a', defined below; 

substituent a' represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 
4 carbon atoms, a benzyloxy group, a halogen atom, a phenylthra group, an alkylthio group having from 1 to 4 
carbon atoms, a trifluoromethyl group, a hydroxy group, an acetoxy group, a benzyl group or a phenyl group. 

1 4. A compound according to any one of Claims 1 to 1 3. in whfch 2 represents a 2.4<lioxothiazolidin.5-ylmethyl group. 

15. A compound according to any one of Claims 1 to 14. in which R represents a hydrogen atom, a methyl group or 
a methoxy group. ^ ^ i ^ 
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16. A compound according to Claim 1 . In which: 

X represents a benzlmldazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a", 
defined below; 

5 substituent a" represents an alkyi group having from 1 to 4 carbon atoms, an alkoxy group having from 

1 to 4 carbon atoms, a benzyloxy group, a halogen atom, a phenyfthio group, an alkylthio group having from 
1 to 4 cartxxi atoms, a triftuoromethyl group, a hydroxy group, an acetoxy group, a benzyl group or a phenyl 
group; 

10 Y represents an oxygen atom; 

Z represents a 2.4-dioxothiazolidin-5-ylmethyl group; 
R represents a hydrogen atom, a methyl group or a methoxy group; and 
m represents an integer from 1 to 3. 



75 



17. A compound according to any one of Claims 1 to 16, in which X represents a benzimidazole group, which is 
unsubstituted or is substituted by from 1 to 5 of substituents a*", defined below; 
20 substituent a"' represents a methyl group, an ethyl group, an isopropyl group, a methoxy group, an ethoxy 

group, a propoxy group, an isopropoxy group, a benzyloxy group, a fluorine atom, a chlorine atom, a phenylthio 
group, a methylthio group, an ethylthio group, a hydroxy group, an acetcxy group, a benzyl group or a phenyl group. 
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18. A compound according to any one of Claims 1 to 17, in which R represents a hydrogen atom. 

19. A compound according to any one of Claims 1 to 18, in which m represents the integer 1 or 2. 

20. A compound according to Claim 1 . in which: 

30 X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a"', 

defined below; 

substituent a"' represents a methyl group, an ethyl group, an isopropyl group, a methoxy group, an 
ethoxy group, a propoxy group, an isopropoxy group, a benzyloxy group, a fluorine atom, a chlorine atom, a 
phenylthio group, a methylthio group, an ethylthio group, a hydroxy group, an acetoxy group, a benzyl group 
35 or a phenyl group; 

Y represents an oxygen atom; 

Z represents a 2.4-dioxothiazolidin-5-ylmethyi group; 

40 

R represents a hydrogen atom; and 

m represents the integer 1 or 2. 

45 21. A compound according to any one of Claims 1 to 20, in which X represents a benzimidazole group, which Is 
unsubstituted or is substituted by from 1 to 5 of substituents a"", defined bek>w; 

substituent a" represents a methyl group, a methoxy group, a hydroxy group, a benzyl group or an acetoxy 
group. 

50 22. A compound according to any one of Claims 1 to 21 , in which m represents the integer 1 . 

23. A compound according to Claim 1 , In which: 

X represents a benzimidazole group, which is unsubstituted or Is substituted by from 1 to 5 of substituents 
S5 a*'", defined below; 

substituent a'"' represents a methyl group, a methoxy group, a hydroxy group, a benzyl group or an 
acetoxy group. 
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Y r presents an oxygen atom; 

Z represents a 2,4-dioxothiaz lldin-S-ylmethyl group; 

R r presents a hydrogen atom; and 



m represents the integer 1. 

SS'Ji'^^*'''^"''^'^^'-'-^'^^^^ Phaonacouticaiv acceptable salts 

2tet«?tre°:2^f''"'*'"''"^^^^ 

2te L?.r:^'''^'''""'"'^°'-"^^^^^^ and pharmaceuticaliy accep.- 

and phannaceutical^ acceptable sa«s . 

''t'iSeiitSrts^ssrf:^^^^ 

^'iieSr^Js m^Sr^'^^^^^^^^^ and pham^ceutlca.- 

34. The use o»acompoundaccordingtoany one Of Claims 1 to 29 for the manufacture of a medicament. 
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